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which extracts reproduction specified time data in a data 
group among received signals and stores them in a 
buffer, a reception buffer 35 which successively fetches 
each data and successively reads them out, in accordance 
with a reproduction clock in an order in which they are 
stored, a coincidence detection means 34 for generating a 
reference clock pulse, when the reference time of its own 
device coincides with the reproduction specified time, 
and a PLL circuit 37 which generates a clock signal 
phase synchronized with the reference clock pulse and 
makes it a reproduction clock. When the reference time 
on the transmission bus changes, each data accumulated in each buffer are all deleted. 
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(57) ABSTRACT 

A reception interface unit in a transmission system wherein 
time series data is divided into data groups and a data packet 
with reproduction specification time data specifying a time 
at which each data piece in the data groups should be 
reproduced, added to the data groups is transmitted on a 
transmission bus in a time division manner. The interface 
unit has a cycle timer for counting the reference time of the 
home device based on the reference time on the transmission 
bus, a unit for extracting the reproduction specification time 
data in the data groups from a signal received via the 
transmission bus and storing the reproduction specification 
time data in a buffer, a reception buffer for inputting and 
storing the data pieces in the data groups in order and 
reading out the data pieces in the storage order responsive to 
a reproduction clock, a match detector for generating a 
reference clock pulse if the reference time of the home 
device matches the reproduction specification time, and a 
PLL circuit being responsive to the reference clock pulse for 
generating a clock signal which is phase synchronized with 
the reference clock pulse as the reproduction clock. When 
the reference time on the transmission bus changes, the data 
stored in the buffer in the reproduction specification time 
data extraction unit and the data stored in the reception 
buffer are all deleted. 



DATA PACKET 
- EXTRACTION - 
SECTION 




CYCLE START 
. PACKET 
EXTRACTION 
SECTION 



CONTROL SECTION 



Patent Application Publication Oct. 16, 2003 Sheet 1 of 23 US 2003/0194037 Al 



FIG. 1 



PERSONAL 
COMPUTER 



12 — 



HARD DISK 
DRIVE 



1i~ PRINTER 



DIGITAL 
VIDEOTAPE 
RECORDER 



DIGITAL 
VIDEO CAMERA 



FIG. 2 



NODE A 



LEAF c 



NODE B 


NODED 


BRANCH 




BRANCH 


P P 




c p p 



c p 




c 


BRANCH 




LEAF 


NODEC 


NODEE 



NODE F 



c LEAF 



Patent Application Publication Oct. 16, 2003 Sheet 2 of 23 US 2003/0194037 Al 



FIG. 3 



NODE A 



N0DEB 



5 

P P 



c p 
4 



NODEC 



3 

c p p 



NODEE 



NODE F 



FIG. 4 



CURRENT CYCLE 125^ls ^NEXT CYC LE 



CS 



Async 
TRANSFER 



CS 



CS: CYCLE START PACKET 
H. 12 : ISOCHRONOUS PACKET 



Patent Application Publication 



Oct. 16,2003 Sheet 3 of 23 



US 2003/0194037 Al 



FIG. 5 



NODE E 



NODEB 













CS 

. I 


CYCLE TIMER 




CYCLE TIMER 


CS 


J 


{ 















CYCLE TIMER 
NODE C 



FIG. 6 













If 


DATA PACKET 





HEADER 
CRC CIP HEADER 



• CHANNEL NUMBER 
» DATA SIZE 



Patent Application Publication Oct. 16, 2003 Sheet 4 



of 23 



US 2003/0194037 Al 



CD 
u; 



o 

CD 

Q 




Rsv 


CO 






OPC 




2 




1 - 


u_ 

Q 

u. 


SID 


1— 
u_ 

— 


o 


O 


o 





Patent Application Publication Oct. 16, 2003 Sheet 5 of 23 US 2003/0194037 Al 

FIG. 8 



ARBITRATION 



ACKNOWLEDGE 
PACKET 





■ 


DATA PACKET 




■ 

















HEADER 
CRC 



• DESTINATION 

• SOURCE 

• DATA SIZE 



DATA CRC 



Patent Application Publication Oct. 16, 2003 Sheet 6 of 23 US 2003/0194037 Al 

FIG. 9 



Mill 



DATA RECEIVER 
13 



F/G. ?0 



FROM 

SOURCE DEVICE 



REFERENCE 
SIGNAL (8KHz) 



TRANSMISSION 
BUFFER 



TIME STAMP 
TIMING 
fs/SYT INTERVAL 



" f LATCH CIRCUIT \ - 



CLOCK SIGNAL 
(24.576MHz) 



I TO IEEE1394 
BUS 15 



-11(14) 



Patent Application Publication 



Oct. 16,2003 Sheet 7 of 23 US 2003/0194037 Al 



K 



CD 

u: 



< O c 



LU (X 

OP 



_ CO co 



r5 B 



GO LU < 
D W Z 
CO LU O 



Patent Application Publication Oct. 16, 2003 Sheet 9 of 23 US 2003/0194037 Al 

FIG. 13 



CYCLE TIME :CT = X CYCLE TIME : CT = Y 




DUBBING DUBBING 



^ INTEGRATION OF BUSES 
CYCLE TIME :CT = Y CYCLE TIME : CT = Y 




Patent Application Publication Oct. 16, 2003 Sheet 10 of 23 US 2003/0194037 Al 



FIG. 14A 



FIG. 14B 



BUFFER IN SYT 
EXTRACTION 
SECTION 36 



CLEAR DATA 
IN BUFFER 



TO MATCH 
DETECTION CIRCUIT 34 



TO MATCH 
DETECTION CIRCUIT 34 



FIG. 15 



( START ) 




REWRITE NEW CONTENTS INTO 
CYCLE TIME REGISTER 



S153 — | BUFFER CLEAR | 



Patent Application Publication Oct. 16, 2003 Sheet 11 of 23 US 2003/0194037 Al 




Patent Application Publication Oct. 16, 2003 Sheet 12 of 23 US 2003/0194037 Al 



FIG. 17A 



BUFFER IN SYT 
EXTRACTION 
SECTION 36 



X WRITE INTERRUPT 



AFTER THE BUFFER 
BECOMES EMPTY 
OF DATA STORED 
BEFORE BUS RESET, 

WRITE IS STARTED 



TO MATCH 
DETECTION CIRCUIT 34 



FIG. 17B 

I 

y6 



TO MATCH 
DETECTION CIRCUIT 34 



FIG. 18 




si82 — [Toad cycle time into register^ 



S183 — j INTERRUPT WRITE INTO BUFFER | 
S184 




S185— (Toad cycle time into register i from registe r 2 1 

r — 

S186 — | START WRITE INTO BUFFER | 



Patent Application Publication Oct. 16, 2003 Sheet 13 of 23 US 2003/0194037 Al 




Patent Application Publication Oct. 16, 2003 Sheet 14 of 23 US 2003/0194037 Al 



FIG. 20A 



FIG. 20B 




CLEAR SYT 
IN BUFFER 



TO MATCH 
DETECTION CIRCUIT 34 



TO MATCH 
DETECTION CIRCUIT 34 



FIG. 21 



( START ) 




S21 | CLEAR Sn BUFFER 



S213— [rIaD ONLY REPRODUCTION DATA~] 
S214 




S21 5 — {read REPRODUCTIN DATA AND 

r 



Patent Application Publication Oct. 16, 2003 Sheet 15 of 23 US 2003/0194037 Al 



FIG. 22 



BUFFER IN SYT 
EXTRACTION 
SECTION 36 



41 — 



DUMMY SYT 
GENERATION CIRCUIT 



yO 



x21 



x20 



SELECTION CIRCUIT | — 42 



GENERATE DUMMY x 20', and x 2V 



TO MATCH 
DETECTION CIRCUIT 34 



Patent Application Publication Oct. 16, 2003 Sheet 16 of 23 US 2003/0194037 Al 



FIG. 23 



( START ) 




S232 — |~CHECK BUFFER SIZE 
S233 — | CHANGE TO DUMMY SYT] 




S235 — 



COUNT THE NUMBER OF TIMES 
A MATCH HAS BEEN FOUND 



S236 

SYT COUNTER > BUFFER SIZE 
YEST 

S237 — | CHANGE TO SYT [ 



NO 



Patent Application Publication Oct. 16, 2003 Sheet 17 of 23 US 2003/0194037 Al 



£2 



Q_ LL . 

LU tt: 



5-5 



o o - 

LU CC 
LU O 



55 



CD 



o => 
< o - 

CC CC 



•-Is- 
SSI 




■*J to 3 



Patent Application Publication Oct. 16, 2003 Sheet 18 of 23 US 2003/0194037 Al 



FIG. 25 




x21 



x20 



^> DELETE AFTER 



BUS RESET 



FROM CYCLE TIME 



MATCH DETECTION 
CIRCUIT 



DUMMY Cref 
GENERATION CIRCUIT 



SELECTION CIRCUIT) - 44 



TO PLL CIRCUIT 37 



Patent Application Publication Oct. 16, 2003 Sheet 19 of 23 US 2003/0194037 Al 



FIG. 26 



( START ) 




S262 g ~ | CHECK BUFFER SIZE [ 
S263 — | CHANGE TO DUMMY REF CLOCK [ 



S264— \ COUNT DYUMMY REF CLOCK | 
S265 

REF CLOCK COUNTER > BUFFER SIZE 



YES I 



S266 — | CHANGE TO REF CLOCK] 



Patent Application Publication Oct. 16, 2003 Sheet 20 of 23 US 2003/0194037 Al 




Patent Application Publication Oct. 16, 2003 Sheet 21 of 23 US 2003/0194037 Al 



op 

CM 
CD 



Patent Application Publication Oct. 16, 2003 Sheet 22 of 23 US 2003/0194037 Al 



FIG. 29A 



FIG. 29B 



BUFFER IN SYT 
EXTRACTION 
SECTION 36 



TO MATCH 
DETECTION CIRCUIT 34 



CALCULATE 
DIFFERENCE 
BETWEEN SYTS 



TO MATCH 
DETECTION CIRCUIT 34 



FIG. 30 



( START ) 




S302 — | CALCULATE DIFFERENCE BETWEEN SYTS ] 
S303 




S304— \ LOAD CYCLE TIME INTO REGISTER 2 FROM REGISTER 1 | 



Patent Application Publication Oct. 16, 2003 Sheet 23 of 23 US 2003/0194037 Al 



CO 
CD 




£ O 2 

O P o 
< O p 



=3 CO ^ 
CD LU O 



US 2003/0194037 Al 



1 



Oct. 16, 2003 



RECEPTION INTERFACE UNIT IN 
TRANSMISSION SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This is a continuation of application Ser. No. 
09/283,759 filed Apr. 2, 1999; the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
[0002] 1 . Field of the Invention 

[0003] This invention relates to a reception interface unit 
in a transmission system for putting time series digital data 
into a data packet and transferring the data packet at high 

speed. 

[0004] 2. Description of the Related Art 

[0005] IEEE1394-1995 standard has been proposed as an 
interface standard for transferring time series data of audio 
signals, video signals, etc., in a data packet at high speed 
between electric devices such as audio devices, video 
devices, computers, etc. 

[0006] However, in a data transfer system based on the 
IEEE1394-1995 standard, it is conceivable that received 
digital data cannot be reproduced at proper timing over a 
considerable period of time in a receiving party because of 
a change in the reference time in the system, a malfunction, 



SUMMARY OF THE INVENTION 

[0007] The present invention has been made to solve the 
above problem, and therefore an object of the invention is to 
provide a reception interface unit in a transmission system 
for enabling digital data sent by a transmitting party to be 
restored to a state in which the data can be reproduced 
immediately at proper timing in a receiving party. 

[0008] To achieve the above object, according to a first 
aspect of the invention, there is provided a reception inter- 
face unit in a transmission system wherein time series data 
is divided into data groups and a data packet comprising 
reproduction specification time data specifying the time at 
which each data piece in the data groups should be repro- 
duced, added to the data groups is transmitted on a trans- 
mission bus in a time division manner, the reception inter- 
face unit comprising a cycle timer for counting the reference 
time of a home device based on the reference time on the 
transmission bus, reproduction specification time data 
extraction means for extracting the reproduction specifica- 
tion time data in the data groups from a signal received via 
the transmission bus and storing the reproduction specifica- 
tion time data in a buffer, a reception buffer for inputting and 
storing the data pieces in the data groups in order and 
reading out the data pieces in the storage order in response 
to a reproduction clock, a match detection means for gen- 
erating a reference clock pulse if the reference time of the 
home device matches the reproduction specification time, 
and a PLL circuit being responsive to the reference clock 
pulse for generating a clock signal which is phase synchro- 
nized with the reference clock pulse as the reproduction 
clock, wherein when the reference time on the transmission 
bus changes, the data stored in the buffer in the reproduction 



specification time data extraction means and the data stored 
in the reception buffer are all deleted. 
[0009] According to a second-aspect of the invention, 
there is provided a reception interface unit in a transmission 
system wherein time series data is divided into data groups 
and a data packet comprising reproduction specification time 
data specifying the time at which each data piece in the data 
groups should be reproduced, added to the data groups is 
transmitted on a transmission bus in a time division manner, 
the reception interface unit comprising a cycle timer for 
counting the reference time of the home device based on the 
reference time on the transmission bus, the cycle timer 
having at least two registers for temporarily storing the 
reference time of the home device before the reference time 
on the transmission bus changes and the reference time of 
the home device after the reference time on the transmission 
bus changes, reproduction specification time data extraction 
means for extracting the reproduction specification time data 
in the data groups from a signal received via the transmis- 
sion bus and storing the reproduction specification time data 
in a buffer, a reception buffer for inputting and storing the 
data pieces in the data groups in order and reading out the 
data pieces in the storage order in response to a reproduction 
clock, a match detection means for generating a reference 
clock pulse if the reference time of the home device matches 
the reproduction specification time, and a PLL circuit being 
responsive to the reference clock pulse for generating a 
clock signal which is phase synchronized with the reference 
clock pulse as the reproduction clock, characterized in that 
when the buffer becomes empty of the data stored before the 
reference time on the transmission bus changes, either or 
both of the reproduction specification time data extraction 
means and the reception buffer output a control signal, that 
when the reference time on the transmission bus changes, 
the reproduction specification time data extraction means 
and the reception buffer interrupt write of the data and when 
each buffer becomes empty of the data stored before the 
reference time on the transmission bus changes, restarts 
write of the data, and that the cycle timer changes the 
reference time of the home device from the reference time 
of the home device before the reference time on the trans- 
mission bus changes to that after the reference time on the 
transmission bus changes based on the control signal and 
outputs the reference time of the home device to the match 
detection circuit. 

[0010] According to a third aspect of the invention, there 
is provided a reception interface unit in a transmission 
system wherein time series data is divided into data groups 
and a data packet comprising reproduction specification time 
data specifying the time at which each data piece in the data 
groups should be reproduced, added to the data groups is 
transmitted on a transmission bus in a time division manner, 
the reception interface unit comprising a cycle timer for 
counting the reference time of the home device based on the 
reference time on the transmission bus, reproduction speci- 
fication time data extraction means for extracting the repro- 
duction specification time data in the data groups from a 
signal received via the transmission bus and storing the 
reproduction specification time data in a buffer, a reception 
buffer for inputting and storing the data pieces in the data 
groups in order and reading out the data pieces in the storage 
order in response to a reproduction clock, a match detection 
means for generating a reference clock -pulse if the reference 
time of the home device matches the reproduction specifi- 
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cation time, and a PLL circuit being responsive to the 
reference clock pulse for generating a clock signal which is 
phase synchronized with the reference clock pulse as the 
reproduction clock, characterized in that when the reference 
time on the transmission bus changes, the reproduction 
specification time data extraction means deletes all the 
reproduction specification time data stored in the buffer. 
[0011] According to a fourth aspect of the invention, there 
is provided a reception interface unit in a transmission 
system wherein time series data is divided into data groups 
and a data packet comprising reproduction specification time 
data specifying the time at which each data piece in the data 
groups should be reproduced, added to the data groups is 
transmitted on a transmission bus in a time division manner, 
the reception interface unit comprising a cycle timer for 
counting the reference time of the home device based on the 
reference time on the transmission bus, reproduction speci- 
fication time data extraction means for extracting the repro- 
duction specification time data in the data groups from a 
signal received via the transmission bus and storing the 
reproduction specification time data in a buffer, dummy 
reproduction specification time data generation means for 
generating dummy reproduction specification time data 
from the reproduction specification time data extracted in 
the reproduction specification time data extraction means, 
selection means for selectively outputting either of the 
reproduction specification time data from the reproduction 
specification time data extraction means and the dummy 
reproduction specification time data from the dummy repro- 
duction specification time data generation means, a recep- 
tion buffer for inputting and storing the data pieces in the 
data groups in order and reading out the data pieces in the 
storage order in response to a reproduction clock, a match 
detection means for generating a reference clock pulse if the 
reference time of the home device matches the reproduction 
specification time output from the selection means, and a 
PLL circuit being responsive to the reference clock pulse for 
generating a clock signal which is phase synchronized with 
the reference clock pulse as the reproduction clock, charac- 
terized in that the selection means selects the reproduction 
specification time data from the reproduction specification 
time data extraction means before the reference time on the 
transmission bus changes and selects the dummy reproduc- 
tion specification time data from the dummy reproduction 
specification time data generation means after the reference 
time on the transmission bus changes. 
[0012] According to a fifth aspect of the invention, the 
reception interface unit as set forth in the fourth aspect of the 
invention further includes subtraction means for finding a 
difference between the reproduction specification time data 
extracted in the reproduction specification time data extrac- 
tion means just before the reference time on the transmission 
bus changes and the reproduction specification time data 
extracted in the reproduction specification time data extrac- 
tion means just after the reference time changes and out- 
putting the found time difference to the dummy reproduction 
specification time data generation means, wherein when the 
reference time on the transmission bus changes, the dummy 
reproduction specification time data generation means adds 
the time difference to, the reproduction specification time 
data stored in the buffer in the reproduction specification 
time data extraction means before the reference time 
changes to generate dummy reproduction specification time 
data. 



[0013] According to a sixth aspect of the invention, in the 
invention of the fourth or fifth aspect, when the buffer 
becomes empty of the data stored before the reference time 
on the transmission bus changes, either or both of the 
reproduction specification time data extraction means and 
the reception buffer output a control signal, and the selection 
means selects the reproduction specification time data from 
the reproduction specification time data extraction means 
based on the control signal. 

[0014] According to a seventh aspect of the invention, 
there is provided a reception interface unit in a transmission 
system wherein time series data is divided into data groups 
and a data packet comprising reproduction specification time 
data specifying the time at which each data piece in the data 
groups should be reproduced, added to the data groups is 
transmitted on a transmission bus in a time division manner, 
the reception interface unit comprising a cycle timer for 
counting the reference time of the home device based on the 
reference time on the transmission bus, reproduction speci- 
fication time data extraction means for extracting the repro- 
duction specification time data in the data groups from a 
signal received via the transmission bus and storing the 
reproduction specification time data in a buffer, a reception 
buffer for inputting and storing the data pieces in the data 
groups in order and reading out the data pieces in the storage 
order in response to a reproduction clock, a match detection 
means for generating a reference clock pulse if the reference 
time of the home device matches the reproduction specifi- 
cation time, dummy reference clock pulse generation means 
for generating a dummy reference clock pulse based on the 
period of the reference clock pulse, selection means for 
selectively outputting either the dummy reference clock 
pulse from the dummy reference clock pulse generation 
means and the reference clock pulse from the match detec- 
tion means, and a PLL circuit being responsive to the 
reference clock pulse for generating a clock signal which is 
phase synchronized with the reference clock pulse as the 
reproduction clock, characterized in that the selection means 
selects the reference clock pulse from the match detection 
means before the reference time on the transmission bus 
changes and selects the dummy reference clock pulse from 
the dummy reference clock pulse generation means after the 
reference time on the transmission bus changes. 

[0015] According to an eighth aspect of the invention, in 
the invention of the seventh aspect, the dummy reference 
clock pulse generation means has a counter for measuring 
the period of the reference clock pulse and generates the 
dummy reference clock pulse based on the measurement 

[0016] According to a ninth aspect of the invention, in the 
invention of the seventh or eighth aspect, when the buffer 
becomes empty of the data stored before the reference time 
on the transmission bus changes, either or both of the 
reproduction specification time data extraction means and 
the reception buffer output a control signal, and the selection 
means selects the reference clock pulse from the match 
detection means based on the control signal. 

[0017] According to a tenth aspect of the invention, there 
is provided a reception interface unit in a transmission 
system wherein time series data is divided into data groups 
and a data packet comprising reproduction specification time 
data specifying the time at which each data piece in the data 
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groups should be reproduced, added to the data groups is 
transmitted on a transmission bus in a time division manner, 
the reception interface unit comprising a cycle timer for 
counting the reference time of the home device based on the 
reference time on the transmission bus, the cycle timer 
having at least two registers for temporarily storing the 
reference time of the home device before the reference time 
on the transmission bus changes and the reference time of 
the home device after the reference time on the transmission 
bus changes, reproduction specification time data extraction 
means for extracting the reproduction specification time data 
in the data groups from a signal received via the transmis- 
sion bus and storing the reproduction specification time data, 
a reception buffer for inputting and storing the data pieces in 
the data groups in order and reading out the data pieces in 
the storage order in response to a reproduction clock, a 
match detection means for generating a reference clock 
pulse if the reference time of the home device matches the 
reproduction specification time, and a PLL circuit being 
responsive to the reference clock pulse for generating a 
clock signal which is phase synchronized with the reference 
clock pulse as the reproduction clock, characterized in that 
the cycle timer outputs the reference time of the home device 
stored before the reference time on the transmission bus 
changes for the data stored in the reproduction specification 
time data extraction means and the reception buffer before 
the reference time on the transmission bus changes and 
outputs the reference time of the home device stored after 
the reference time on the transmission bus changes for the 
data stored in the reproduction specification time data 
extraction means and the reception buffer after the reference 
time on the transmission bus changes. 

[0018] According to an eleventh aspect of the invention, 
the reception interface unit as set forth in the tenth aspect of 
the invention further includes subtraction means for rinding 
a time difference between reproduction specification time 
data output from the reproduction specification time data 
extraction means and reproduction specification time data 
output from the reproduction specification time data extrac- 
tion means immediately preceding that reproduction speci- 
fication time data and a determination circuit for determin- 
ing whether reproduction specification time data is 
reproduction specification time data stored before or after 
the reference time on the transmission bus changes based on 
the time difference found by the subtraction means, wherein 
the cycle timer is responsive to the determination result of 
the determination circuit for selectively outputting the ref- 
erence time of the home device before the reference time on 
the transmission bus changes or the reference time of the 
home device after the reference time on the transmission bus 
changes to the match detection circuit. 

[0019] According to a twelfth aspect of the invention, in 
the invention as set forth in the eleventh aspect, when the 
buffer becomes empty of the data stored before the reference 
time on the transmission bus changes, either or both of the 
reproduction specification time data extraction means and 
the reception buffer output a control signal, and the cycle 
timer selectively outputs the reference time of the home 
device before the reference time on the transmission bus 
changes or the reference time of the home device after the 
reference time on the transmission bus changes to the match 
detection circuit based on the control signal. 



[0020] In the first aspect of the invention, when the 
reference time on the transmission bus changes, the data 
stored in the buffer in the reproduction specification time 
data extraction means and the data stored in the reception 
buffer are all deleted. Thus, after the reference time on the 
transmission bus changes, the digital data after the reference 
time changes can be reproduced immediately at proper 
timing in the receiving party. 

[0021] In the second aspect of the invention, when the 
buffer becomes empty of the data stored before the reference 
time on the transmission bus changes, either or both of the 
reproduction specification time data extraction means and 
the reception buffer output a control signal, when the ref- 
erence time on the transmission bus changes, the reproduc- 
tion specification time data extraction means and the recep- 
tion buffer interrupt write of the data and when each buffer 
becomes empty of the data stored before the reference time 
on the transmission bus changes, restart write of the data, 
and the cycle timer changes the reference time of the home 
device from the reference time of the home device before the 
reference time on the transmission bus changes to that after 
the reference time on the transmission bus changes based on 
the control signal and outputs the reference time of the home 
device to the match detection circuit. Thus, in the receiving 
party, after the reference time on the transmission bus 
changes, the digital data before the reference time on the 
transmission bus changes can be reproduced immediately al 
proper timing and then subsequently the digital data after the 
reference time on the transmission bus changes can be 
reproduced. 

[0022] In the third aspect of the invention, when the 
reference time on the transmission bus changes, the repro- 
duction specification time data extraction means deletes all 
the reproduction specification time data stored in the buffer. 
Thus, after the reference time on the transmission bus 
changes, the digital data before and after the reference time 
on the transmission bus changes can be reproduced imme- 
diately at proper timing in the receiving party. 
[0023] In the fourth aspect of the invention, the selection 
means selects the reproduction specification time data from 
the reproduction specification time data extraction means 
before the reference time on the transmission bus changes 
and selects the dummy reproduction specification time data 
from the dummy reproduction specification time data gen- 
eration means after the reference time on the transmission 
bus changes. 

[0024] In the fifth aspect of the invention, the reception 
interface unit further includes subtraction means for finding 
a difference between the reproduction specification time data 
extracted in the reproduction specification time data extrac- 
tion means just before the reference time on the transmission 
bus changes and the reproduction specification time data 
extracted in the reproduction specification time data extrac- 
tion means just after the reference time on the transmission 
bus changes and outputting the found time difference to the 
dummy reproduction specification time data generation 
means, wherein when the reference time on the transmission 
bus changes, the dummy reproduction specification time 
data generation means adds the time difference to the 
reproduction specification time data stored in the buffer in 
the reproduction specification time data extraction means 
before the reference time on the transmission bus changes to 
generate dummy reproduction specification time data. 
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[0025] In the sixth aspect of the invention, when the buffer 
becomes empty of the data stored before the reference time 
on the transmission bus changes, either or both of the 
reproduction specification time data extraction means and 
the reception buffer output a control signal, and the selection 
means selects the reproduction specification time data from 
the reproduction specification time data extraction means 
based on the control signal. Thus, after the reference time on 
the transmission bus changes, the digital data before and 
after the reference time on the transmission bus changes can 
be reproduced immediately at proper timing in the receiving 

[0026] In the seventh aspect of the invention, the selection 
means selects the reference clock pulse from the match 
detection means before the reference time on the transmis- 
sion bus changes and selects the dummy reference clock 
pulse from the dummy reference clock pulse generation 
means after the reference time on the transmission bus 
changes. 

[0027] In the eighth aspect of the invention, the dummy 
reference clock pulse generation means has a counter for 
measuring the period of the reference clock pulse and 
generates the dummy reference clock pulse based on the 

[0028] In the ninth aspect of the invention, when the buffer 
becomes empty of the data stored before the reference time 
on the transmission bus changes, either or both of the 
reproduction specification time data extraction means and 
the reception buffer output a control signal, and the selection 
means selects the reference clock pulse from the match 
detection means based on the control signal. Thus, after the 
reference time on the transmission bus changes, the digital 
data before and after the reference time on the transmission 
bus changes can be reproduced immediately at proper timing 
in the receiving party. 

[0029] In the tenth aspect of the invention, the cycle timer 
outputs the reference time of the home device stored before 
the reference time on the transmission bus changes for the 
data stored in the reproduction specification time data 
extraction means and the reception buffer before the refer- 
ence time on the transmission bus changes and outputs the 
reference time of the home device stored after the reference 
time on the transmission bus changes for the data stored in 
the reproduction specification time data extraction means 
and the reception buffer after the reference time on the 
transmission bus changes. 

[0030] In the eleventh aspect of the invention, the recep- 
tion interface unit further includes subtraction means for 
finding a time difference between reproduction specification 
time data output from the reproduction specification time 
data extraction means and reproduction specification time 
data output from the reproduction specification time data 
extraction means immediately preceding that reproduction 
specification time data and a determination circuit for deter- 
mining whether reproduction specification time data is 
reproduction specification time data stored before or after 
the reference time on the transmission bus changes based on 
the time difference found by the subtraction means, wherein 
the cycle timer is responsive to the determination result of 
the determination circuit for selectively outputting the ref- 
erence time of the home device before the reference time on 
the transmission bus changes or the reference time of the 



home device after the reference time on the transmission bus 
changes to the match detection circuit. 

[0031] In the twelfth aspect of the invention, when the 
buffer becomes empty of the data stored before the reference 
time on the transmission bus changes, either or both of the 
reproduction specification time data extraction means and 
the reception buffer output a control signal, and the cycle 
timer selectively outputs the reference time of the home 
device before the reference time on the transmission bus 
changes or the reference time of the home device after the 
reference time on the transmission bus changes to the match 
detection circuit based on the control signal. Thus, after the 
reference time on the transmission bus changes, the digital 
data before and after the reference time on the transmission 
bus changes can be reproduced immediately at proper timing 
in the receiving party. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0032] In the accompanying drawings: 
[0033] FIG. 1 is a drawing to show electric devices 
connected by a high-speed serial data transfer interface; 

[0034] FIG. 2 is a drawing to describe a root node 
determination method in topology in which nodes A to F are 
connected; 

[0035] FIG. 3 is a drawing to describe a procedure of 
giving node IDs to nodes; 

[0036] FIG. 4 is a drawing to show a packet composition 
in a cycle; 

[0037] FIG. 5 is a drawing to show transfer of a cycle start 
packet CS; 

[0038] FIG. 6 is a drawing to show the structure of an 
isochronous packet; 

[0039] FIG. 7 is a drawing to show the format of a CIP 
header; 

[0040] FIG. 8 is a drawing to show the structure of an 
asynchronous packet; 

[0041] FIG. 9 is a drawing to show a connection state of 
electric devices containing transmitters and receivers; 

[0042] FIG. 10 is a block diagram to show the configu- 
ration of the transmitter; 

[0043] FIG. 11 is a block diagram to show the configu- 
ration of the receiver; 

[0044] FIGS. 12A to 12E are drawings to describe data 
packet transfer; 

[0045] FIG. 13 is a drawing to describe a problem 
involved in the invention; 

[0046] FIGS. 14A and 14B are schematic drawings to 
show a first embodiment of the invention; 

[0047] FIG. 15 is a flowchart to show the first embodi- 
ment of the invention; 

[0048] FIG. 16 is a block diagram of the first embodiment 
of the invention; 

[0049] FIGS. 17A and 17B are schematic drawings to 
show a second embodiment of the invention; 
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[0050] FIG. 18 is a flowchart to show the second embodi- 
ment of the invention; 

[0051] FIG. 19 is a block diagram of the second embodi- 
ment of the invention; 

[0052] FIGS. 20A and 20B are schematic drawings to 
show a third embodiment of the invention; 

[0053] FIG. 21 is a flowchart to show the third embodi- 
ment of the invention; 

[0054] FIG. 22 is a schematic drawing to show a first 
method of a fourth embodiment of the invention; 

[0055] FIG. 23 is a flowchart to show the first method of 
the fourth embodiment of the invention; 

[0056] FIG. 24 is a block diagram to show the first method 
of the fourth embodiment of the invention; 

[0057] FIG. 25 is a schematic drawing to show a second 
method of the fourth embodiment of the invention; 

[0058] FIG. 26 is a flowchart to show the second method 
of the fourth embodiment of the invention; 

[0059] FIG. 27 is a block diagram to show the second 
method of the fourth embodiment of the invention; 

[0060] FIG. 28 is a drawing to show clock period of 
reproduction reference clock signal C REF in the second 
method of the fourth embodiment of the invention; 

[0061] FIGS. 29A and 29B are schematic drawings to 
show a fifth embodiment of the invention; 

[0062] FIG. 30 is a flowchart to show the fifth embodi- 
ment of the invention; and 

[0063] FIG. 31 is a block diagram of the fifth embodiment 
of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0064] Referring now to the accompanying drawings, 
there are shown preferred embodiments of the invention. 

[0065] FIG. 1 shows a data transfer system incorporating 
the invention. The data transfer system includes a high- 
speed serial data transfer interface based on the IEEE1394- 
1995 standard, wherein a plurality of electric devices lj to 
1 5 are detachably connected using cables and connectors in 
a daisy chain manner and a branch manner. The electric 
devices 1 1 to 1 5 refer to devices for inputting or outputting 
digital data, such as digital video tape recorders, digital 
video disc players, personal computers, digital video cam- 
eras, hard disk drives, scanners, and printers. That is, the 
electric devices include not only personal computers and 
peripheral devices connected thereto, but also household 
electric devices for inputting or outputting digital data. If 
each of the electric devices 1 1 to 1 5 is connected only at the 
termination of the daisy chain, it may include one connector 
jack; a device enabling the daisy chain manner includes two 
connector jacks and a device enabling the branch manner 
includes three or more connector jacks. A connector plug 
connected to a connector jack is provided at either end of 
each cable. A path provided by the cables for connecting the 
devices is a data transfer bus. 



[0066] Next, a data transfer protocol of the IEEE1394- 
1995 standard will be discussed. In this protocol, electric 
devices are referred to as nodes, which are given node IDs 
for discriminating the electronic devices from each other. 
The node is either a branch node or a leaf node. That is, the 
branch node is a node connected to two or more nodes and 
the leaf node is a termination node connected only to one 
node. In a state in which a number of nodes are connected, 
a bus reset signal is generated when power is turned on, 
when an additional node is connected to the bus, or when 
any node is disconnected from the bus. After the bus is reset, 
a root node is determined among the nodes. 
[0067] First, a root node determination method will be 
discussed. 

[0068] Each of the nodes connected on the bus determines 
which of branch and leaf nodes the home device is, and 
detects topology of the nodes as information. 

[0069] The node which determines that the home device is 
a leaf node sends a signal parent notify indicating a notifi- 
cation from a child node to a parent node to a branch node. 
The node which receives the signal parent notify returns a 
signal child notify indicating a notification from a parent 
node to a child node to the leaf node, whereby the parent- 
child relationship between the nodes containing the leaf 
node is determined. After this, since neither the signal parent 
notify nor the signal child notify is transferred between 
branch nodes, the branch nodes recognize that a parent-child 
relationship is not determined, and each sends a signal 
parent notify to the other. When each of the two branch 
nodes sending the signal to the other judges reception of the 
signal, the branch nodes set different times individually. One 
branch node in which the setup time has elapsed first sends 
a signal parent notify to the other. Since the other receives 
the signal parent notify from one branch node before the 
expiration of the setup time, the parent-child relationship 
between the two branch nodes is determined. The parent 
node between two branch nodes with their parent-child 
relationship thus last determined becomes the root node. 

[0070] For example, in topology in which nodes A to F are 
connected as shown in FIG. 2, the leaf nodes A, E, and F are 
first determined to be child nodes. A port of each of the leaf 
nodes A, E, and F corresponds to a child node as indicated 
by c, and one port of the branch node B and two ports of the 
branch node D to which the leaf nodes are connected 
correspond to parent nodes as indicated by p. Next, between 
the branch nodes C and D, the node C has two undetermined 
ports and thus the branch node D first sends parent notify to 
the branch node C, because the node which has one unde- 
termined port shall first send parent notify. Therefore, at this 
point in time, the remaining one port of the branch node D 
corresponds to child node c and one port of the branch node 
C corresponds to parent node p. 

[0071] Last, between the branch nodes B and C, both the 
nodes have one undetermined port and each sends parent 
notify to the other. At this time, as described above, when 
each of the two branch nodes sending the signal to the other 
judges reception of parent notify, the branch nodes set 
different times individually. In the example, the branch node 
C, which first reaches the setup time, sends parent notify to 
the branch node B. Since the branch node B receives parent 
notify from one branch node before the expiration of the 
setup time, the parent-child relationship between the two 



US 2003/0194037 Al 



6 



Oct. 16, 2003 



branch nodes is determined. That is, the other port of the 
branch node C corresponds to child node c and the port of 
the branch node B corresponds to parent node p. The node 
B which becomes the parent node between the two branch 
nodes with their parent-child relationship thus last deter- 
mined becomes the root node. 

[0072] Next, a method of giving node IDs to nodes will be 
discussed in detail. 

[0073] First, the root node sends node ID to each node. In 
this process, the node IDs starting at the lowest number 
(node number 0) are set starting at a leaf node (terminal) in 
the port number order of the ports to which child nodes are 
connected. The root node is assigned the node ID of the 
highest node number. 

[0074] For example, in the topology in FIG. 2, node IDs 
are given as shown in FIG. 3. The node ID giving method 
is as follows: First, the node B, which is the root node, sends 
a signal grant for giving node ID number to the node A 
connected to the port assigned the lowest port number in the 
device of the node B. In FIG. 2, the numbers indicated near 
the bus connection terminals are port numbers. After receiv- 
ing the signal grant, the node A is assigned the node ID 
number, then returns an acknowledge signal indicating that 
the number is assigned to the parent node. After this, the 
node Asends the node ID number of the home device (ID=0) 
to all nodes. 

[0075] Upon reception of the ID number, every node 
increments a node counter of the home device (ID counter= 
0). 

[0076] Next, the root node B sends a signal grant for 
giving node ID number to the node C connected to the port 
assigned the second lowest port number in the device of the 
node B. The node C sends a signal grant for giving node ID 
number to the node D connected to the port assigned the 
lowest port number in the device of the node C. The node D 
sends a signal grant for giving node ID number to the node 
F connected to the port assigned the lowest port number in 
the device of the node D. After receiving the signal grant, the 
node F is assigned the node ID number, then returns an 
acknowledge signal indicating that the number is assigned to 
the parent node D. After this, the node F sends the node 
ID-number of the home device (ID=1) to all nodes. 

[0077] Upon reception of the ID number, every node 
increments the node counter of the home device (ID 
counters). 

[0078] Next, the node D sends a signal grant for giving 
node ID number to the node E connected to the port assigned 
the second lowest port number in the device of the node D. 
Hereinafter, the node ID numbers of the devices will be 
given in the above -described order, as in FIG. 3. 

[0079] Upon completion of giving the node IDs, a bus 
manager is selected from among nodes for performing 
isochronous band control, isochronous channel control, 
power control, and topology mapping and speed mapping 
management. This topic will not be discussed in detail here. 

[0080] Isochronous transfer and asynchronous transfer are 
executed as data transfer. The isochronous transfer is 
executed for transferring synchronous data which needs to 
be transmitted periodically and the asynchronous transfer is 
executed for transferring asynchronous data. One cycle of 



data transfer is 125 ^sec; in each cycle, a cycle start packet 
CS, isochronous packets l 1 and I 2 , and an asynchronous 
packet (Async transfer) are positioned in order as shown in 
FIG. 4. The cycle start packet CS is transferred from a cycle 
master node (for example, the root node) to all nodes and 
indicates the start of the data transfer cycle. 
[0081] Assuming that five nodes A to E are connected to 
a bus based on the IEEE1394-1995 standard, for example, as 
shown in FIG. 5, each of the nodes A-E includes a cycle 
timer for counting at a frequency of 24.576 MHz and 
providing a time value, and data is transmitted and received 
at the count timing of the cycle timer. If the node E is the 
master node, it sends a cycle start packet CS onto the bus for 
supply to the nodes A to D every 125 fis. The cycle start 
packet CS indicates the time value of the cycle timer of the 
node E and each of the nodes A-D receives the cycle start 
packet CS and makes the time value of the cycle timer of the 
node equal to the time value of the cycle timer of the node 
E (reference time), whereby the data transmission/reception 
operation timings of all nodes A to E connected to the bus 
are synchronized. 

[0082] The isochronous packet is an isochronous transfer 
packet and the units of isochronous packets transferred in 
one isochronous packet cycle are called channels. In FIG. 4, 
the packets l i an I 2 of two channels are shown; the number 
of packets is set for each cycle and packets of channels are 
time division multiplexed. A node for transferring data in 
isochronous packets can send a data packet once every 125 
f4s if it previously executes a reservation procedure and gets 
a channel. Specifically, as shown in FIG. 6, the isochronous 
packet consists of arbitration and a data packet. The arbi- 
tration is data for asking the root node for the bus use righl 
and getting use permission before data transfer. If any node 
gets use permission, immediately the root node supplies a 
signal indicating the fact to each node. If user permission is 
gotten, the data packet is sent. It has a header, header CRC, 
a CIP header, a data field, and data CRC in time sequence. 
The header contains a channel number indicating the type of 
data transferred in the isochronous packet, a data size 
indicating the time length of the data, etc., as information. 
The channel numbers are 0 to 63. 

[0083] The format of the CIP header is as shown in FIG. 
7. It will be discussed briefly. SID is a field for giving a 
transmitter ID number. DBS is the size of one sample data 
piece (data block). FN, QPC, and SPH are fields required for 
sending video data such as MPEG data, for example. FN is 
a numeric value indicating how many data blocks a source 
packet is divided into to convert the source packet into 
IEEE1394 packet, QPC is the number of dummy quadrats 
added to set the size of the source packet to a DBS multiple 
(one quadrate is four bytes), and SPH is a field for giving one 
to the data packet containing a source packet header. Rsv is 
reservation and DBC is a field for giving consecutive 
number of sample data. The DBC indicated in the CIP 
header is the number of the first sample data in data packet. 
[0084] Next, FMT is format ID and is a field given in 
response to a data protocol; for example, for A&M (Audio/ 
Music) protocol, A&M protocol format information is given. 
FDF is a field pursuant to the FMT; for example, for A&M 
(Audio/Music) protocol, the sampling frequency of each 
data, etc., is given. 

[0085] S YT indicates the demodulating time of the packet 
data in the receiving party and is time stamp data (repro- 
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duction specification time data). This reproduction specifi- 
cation time data SYT is made up of the low-order 16 bits of 
the CIP header. The high-order four bits of the low-order 16 
bits are called a cycle count for counting every Iso cycle 
(125 fjs) and the low-order 12 bits are called a cycle offset 
for counting at a clock of 24.576 MHz. 
[0086] The asynchronous packet is a packet for transfer- 
ring data with a transfer destination specified. The transfer 
destination is a specific node or all nodes on the bus. 
Specifically, as shown in FIG. 8, the asynchronous packet 
consists of arbitration, a data packet, and an acknowledge 
packet. The arbitration is data for asking the root node for 
the bus use right and getting use permission before data 
transfer. The data packet has a header, header CRC, a data 
field, and data CRC in time sequence. The header contains 
the node ID of the destination of the data transferred in the 
asynchronous packet, the node ID of the source, a data size 
indicating the time length of the data, etc., as information. It 
has a header, header CRC, a CIP header, a data field, and 
data CRC in time sequence. The header contains a channel 
number indicating the type of data transferred in the isoch- 
ronous packet, a data size indicating the time length of the 
data, etc., as information. The acknowledge packet is a 
packet returned to the source node by the destination node 
which receives the data transferred in the asynchronous 
packet and acknowledges the data reception. 
[0087] Next, an audio data transfer method in an isochro- 
nous packet will be discussed. As shown schematically in 
FIG. 9, assume that audio data DATA of time series digital 
data with sampling frequency fs, for example, 44.1 kHz is 
supplied from a transmitter 11 in one electric device 9 to a 
receiver 12 in another electric device 10 via a bus 15 based 
on the IEEE1394-1995 standard. The electric device 9 
contains a receiver 13 similar to the receiver 12 and the 
electric device 10 contains a transmitter 14 similar to the 
transmitter 11. 

[0088] In the transmitter 11 (14), as shown in FIG. 10, 
sample data of digital data is stored in a transmission buffer 
21 in sequence. The stored data is converted into a data 
packet by an MUX (multiplexer) 22, then output to the bus 
15. The operation of the transmission buffer 21 and the 
MUX 22 is controlled by a microcomputer (not shown). 

[0089] On the other hand, a 24.576-MHz clock signal is 
supplied to a cycle timer 23 made of a register and an 8-kHz 
reference signal (signal on which the reference time is 
based) is also supplied from the cycle master node to the 
cycle timer 23. All nodes set the time based on the reference 

[0090] FIG. 10 shows the configuration of any node other 
than the cycle master node; in the cycle master node, the 
reference time is generated by the clock of the home device 
and thus the 8-kHz reference signal is not supplied to the 
cycle master node. 

[0091] The cycle timer 23 counts the clock signal from the 
value indicated by the reference signal and supplies the 
count to a latch circuit 24 as a time value. A time stamp 
timing signal fs/SYT INTERVAL is supplied to the latch 
circuit 24 periodically. It is a signal generated by means (not 
shown) and indicating the timing for adding a time stamp, 
namely, time information to sample data (data block) and is 
a frequency found by sampling frequency fs/sample interval 
SYT INTERVAL. 



[0092] The sample interval SYT INTERVAL is a sample 
interval at which a time stamp (SYT) is added to the sample 
data; for example, it is 8. Therefore, the latch circuit 24 
retains the time value of the cycle timer 23 when the time 
stamp timing signal fs/SYT INTERVAL is supplied. Trans- 
fer delay time T D described later is added to the retained 
time value and the result is supplied to the MUX 22 and is 
added to sample data at the sample interval SYT INTERVAL 
at conversion to a packet. Thus, the sample data having the 
time value every sample interval SYT INTERVAL is sent to 
the bus 15 as a data packet. An adder for adding the transfer 
delay time T D to output of the latch circuit 24 is provided 
although it is not shown. 

[0093] In the receiver 12 (13), as shown in FIG. 11, a data 
packet from the bus 15 is supplied to a cycle start packet 
extraction section 31 and a data packet extraction section 32 
for an isochronous packet. From the data packet transferred 
via the bus 15, the cycle start packet extraction section 31 
extracts a cycle start packet CS and the data packet extrac- 
tion section 32 extracts an isochronous packet. The extracted 
cycle start packet CS is supplied to a cycle timer 33 and the 
time value indicated in the cycle start packet CS is set in the 
cycle timer 33, which then counts the 24.576-MHz clock 
signal from the setup time value and outputs the count to a 
match detection circuit 34 as cycle time (reference time) Tc. 

[0094] On the other hand, the isochronous packet 
extracted by the data packet extraction section 32 is stored 
in a reception buffer 35 and the SYT contained in the CIP 
header in the isochronous packet is extracted by an SYT 
extraction section 36 and is output to the match detection 
circuit 34, which then compares the cycle time Tc output 
from the cycle timer 33 with the SYT output from the SYT 
extraction section 36. When the time values match, the 
match detection circuit 34 outputs a reproduction reference 
clock signal C REF . A PLL circuit 37 generates a reproduction 
sampling clock signal fs in phase synchronization with the 
reproduction reference clock signal C REF and transmits the 
reproduction sampling clock signal fs to the reception buffer 
35 and a D/A converter 38. The reception buffer 35 separates 
sample data in the stored data packet in sample data units in 
synchronization with the reproduction sampling clock signal 
fs and outputs. The D/A converter 38 converts the sample 
data output from the reception buffer 35 into an analog audio 
signal in synchronization with the reproduction sampling 
clock signal fs. 

[0095] A control section 39 for controlling the circuits is 
provided. 

[0096] A bus reset signal transmitted on the bus is received 
at the control section 39. 

[0097] The data packet transfer method will be further- 
more discussed. In the transmitter 11, a time stamp timing 
signal fs/SYT INTERVAL is generated like a signal wave- 
form shown in FIG. 12A. The time values Tl, T2, T3, . . . 
on the rising edges of the time stamp timing signal fs/SYT 
INTERVAL correspond to sample data with DBC=i, i+8, 
i+16, ... at the point in time. That is, the sample data string 
is put into a packet in five or six sample units every 125 ftsec 
and transfer delay time T D added to the time value Tl, T2, 
T3, ... of the sample data positioned on the rising edge of 
the time stamp timing signal fs/SYT INTERVAL in the 
sample data string (for example, Tl', T2', T3') is added to the 
CIP header as SYT. The sample data interval at which the 
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time value is added becomes the sample interval SYT 
INTERVAL (8 in the example in FIGS. 12A-12E). 

[0098] The time value Tl', T2', T3' is data indicating the 
reproduction output time in the receiving party of the 
corresponding sample data and the transfer delay time T D is 
added to the current time value of the cycle timer of the 
transmitter as described above. In the next cycle to the 
125-^sec cycle in which conversion to a packet is executed, 
the data packet is sent onto the bus as an isochronous packet 
ISO following a cycle start packet CS, as shown in FIG. 
12C. 

[0099] In the receiver 12, the isochronous packet ISO sent 
from the transmitter 11 is extracted, then is stored in the 
reception buffer 35. For example, when the time value of the 
cycle timer of the receiver 12 becomes Tl' as shown in FIG. 
12E, the sample data with DBC=i is output from the 
reception buffer 35, as shown in FIG. 12D, in synchroni- 
zation with the reproduction sampling clock signal fs, and 
the subsequent sample data is output from the reception 
buffer 35 in order in synchronization with the reproduction 
sampling clock signal fs. 

[0100] When the time value of the cycle timer 33 of the 
receiver 12 becomes T2', the sample data with DBC=i+8 is 
output from the reception buffer 35 in synchronization with 
the reproduction sampling clock signal fs. Such operation is 
repeated as long as the reproduction reference clock signal 
Cref i s provided, so that data transfer is enabled. 
[0101] Thus, in the receiving party, the transferred data is 
stored in the buffer and when the SYT (reproduction speci- 
fication time data) of the reception data matches the cycle 
time Tc output from the cycle timer in the receiving party, 
the data is processed. 

[0102] However, for example, if a new device is connected 
to the bus on which isochronous transfer is executed, bus 
reset occurs as described above, and at the time, there is a 
possibility that the new connected device on the bus will 
become the cycle master. At this time, the data stored in the 
buffer before the bus reset and that after the bus reset differ 
in time information reference time. Thus, if the SYT (time 
data) of the data stored before the bus reset does not match 
the cycle time of the home device in the receiving party for 
an extended time period, there is a possibility that the buffer 
will overflow, making it impossible to perform normal 
reception data processing. 

[0103] Specifically, as shown in FIG. 13, a bus (a) con- 
necting at least two nodes executing transmission and recep- 
tion at cycle time CT=X and a bus (b) connecting at least two 
nodes executing transmission and reception at cycle time 
CT=Y are connected and the cycle time on the resultant bus 
(c) becomes CT=Y. 

[0104] At this time, SYT at cycle time CT=X (x20, x21) 
and SYT at cycle time CT=Y (yO, yl, y2) are mixed in the 
buffer in the SYT extraction section 36 of the receiving node 
operating at CT=X. 

[0105] For example, if SYT (x20, x21) is earlier data than 
at CT=Y, the cycle time reference time after the bus reset, the 
SYT (reproduction specification time data) of the data does 
not match the cycle time Tc (reference time) in the receiving 
party and the buffer overflows, making it impossible to 
perform normal reception data processing. 



[0106] At the time, it is possible to take any of the 
following five recovery means in the receiving party: 

[0107] (1) After the bus reset, the-reception data and 
the SYT of the data stored in the buffer in the 
receiving party before the bus reset are all deleted, 
and data after the bus reset is processed as usual; 

[0108] (2) after the bus reset, data transmission to the 
buffer is interrupted until the data stored in the buffer 
in the receiving party before the bus reset is pro- 
cessed, and after the data stored before the bus reset 
has been processed, processing of the data having 
SYT information after the bus reset is started; 

[0109] (3) after the bus reset, only SYTs stored in the 
buffer in the receiving party are all deleted, the data 
stored just before the bus reset is processed accord- 
ing to the reproduction sampling clock fs generated 
based on the reproduction reference clock signal 
generated before the bus reset, and data after the bus 
reset is processed as usual; 

[0110] (4) after the bus reset, the data stored before 
the bus reset is processed using dummy SYT or a 
dummy reproduction reference clock signal and after 
the data stored before the bus reset has been all 
processed, usual processing is performed using SYT 
or a reproduction reference clock signal after the bus 

[0111] (5) after the bus reset, the data stored before 
the bus reset is processed using the cycle time before 
the bus reset and after the data stored before the bus 
reset has been all processed, usual processing is 
performed using cycle time after the bus reset. 

[0112] Specific methods of (1) to (5) described above will 
be discussed with reference to the accompanying drawings 
as first to fifth embodiments: 

[0113] (First Embodiment) 

[0114] FIGS. 14A and 14B are drawings to schematically 
show the method of (1) described above. 

[0115] FIG. 14A shows the state of a buffer in an SYT 
extraction section 36 just after bus reset in a receiving party 
operating at cycle time CT=X and FIG. 14B shows the 
buffer state after the method (1) is executed. 

[0116] That is, since transmission and reception are 
executed at cycle time CT=X before bus reset, SYTs of x20 
and x21 are stored in the buffer in the SYT extraction section 
36 (FIG. 14A). 

[0117] After this, when bus reset occurs and the cycle time 
on the bus becomes CT=Y, all SYTs stored in the buffer in 
the SYT extraction section 36 are deleted. The data in a 
reception buffer 35 in the packet containing the SYT is also 
deleted. 

[0118] After the bus reset, SYTs at cycle time CT=Y are 
stored in the buffer in the SYT extraction section 36 as yO, 
yl, y2 . . . (FIG. 14B). 

[0119] Thus, in the first embodiment, after the bus reset, 
the reception data stored in the buffer in the receiving party 
before the bus reset and the SYT of the data are all deleted. 
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[0120] FIG. 15 is a flowchart to show the receiver state 
described above. FIG. 16 is a block diagram provided by 
extracting the portion related to the first embodiment from 
the block diagram of FIG. 11. Circuit parts identical with or 
similar to those previously described with reference to FIG. 
11 are denoted by the same reference numerals in FIG. 16 
and will not be discussed again. 

[0121] The specific method of the first embodiment will be 
discussed with reference to FIGS. 15 and 16. 

[0122] First, in a state in which data is transmitted and 
received on a bus 15 by at least two nodes, a cycle start 
packet extraction section 31 extracts a data packet from the 
bus 15 and supplies extracted cycle start packet CS to a cycle 
timer 33, which then sets the time value indicated in the 
cycle start packet CS in a register (not shown). 

[0123] On the other hand, a data packet extraction section 
32 extracts an isochronous packet on the bus 15 and feeds 
data in the packet into the reception buffer 35. An SYT 
extraction section 36 extracts SYT contained in a CIP header 
in the isochronous packet. 

[0124] After this, data demodulation processing is per- 
formed in predetermined data reception processing previ- 
ously described with reference to FIG. 11. 

[0125] If bus reset occurs at step S151 because of con- 
nection of a new device or disconnection of an existing 
device while data is being transferred, a control section 39 
receives a bus reset signal. After this, the cycle timer 33 
receives a new cycle start packet CS at step S152. The cycle 
timer 33 receiving the cycle start packet CS is set to the time 
value indicated in the cycle start packet CS, then counts 
24.576-MHz clock signal from the setup time value and 
outputs the count to a match detection circuit 34 as cycle 
time (reference time) Tc. 

[0126] The control section 39 transmits a control signal to 
the reception buffer 35 and the SYT extraction section 36 so 
as to clear the data in the buffers. 

[0127] Upon reception of the control signal, the reception 
buffer 35 and the SYT extraction section 36 clear all the data 
in the buffers at step S153. 

[0128] After step S153, usual operation is repeated until 

[0129] That is, the match detection circuit 34 compares the 
cycle time Tc supplied from the cycle timer 33 with a new 
SYT supplied from the SYT extraction section 36. If the 
time values match, the match detection circuit 34 outputs a 
reproduction reference clock signal C REF . The subsequent 
steps are executed as described above. 

[0130] If bus reset does not occur at step S151, usual 
operation is also repeated until bus reset occurs. 
[0131] Thus, in the first embodiment, when bus reset 
occurs, the data in the reception buffer 35 and the buffer in 
the SYT extraction section 36 are all cleared and processing 
of data after the bus reset is started as usual. Therefore, even 
if the time information before the bus reset differs from that 
after the bus reset, normal processing is performed. 

[0132] In the first embodiment, the data corresponding to 
SYT (x20, x21) shown in FIG. 14A is lost, but data 
demodulation is restarted in the simple configuration. 



[0133] (Second Embodiment) 

[0134] FIGS. 17A and 17B are drawings to schematically 
show the method of (2) described above. 

[0135] The buffer state in an SYT extraction section 36 in 
FIGS. 17A and 17B is the same as that in the first embodi- 
ment. FIG. 17A shows the state of a buffer in the SYT 
extraction section 36 just after bus reset in a receiving party 
operating at cycle time CT=X and FIG. 17B shows the 
buffer state after the method (2) is executed. 

[0136] That is, since transmission and reception are 
executed at cycle time CT=X before bus reset, SYTs of x20 
and x21 are stored in the buffer in the SYT extraction section 
36 (FIG. 17A) 

[0137] After this, when bus reset occurs and the cycle time 
on the bus becomes CT=Y, the SYT extraction section 36 
interrupts input of new SYT. After all the data stored in the 
SYT extraction section 36 before the bus reset has been 
processed, the SYT extraction section 36 restarts input of 
new SYT. 

[0138] After input of new SYT is restarted, SYTs at cycle 
time CT=Y are stored in the buffer in the SYT extraction 
section 36 as y2, y3, y4, y5 . . . (FIG. 17B). 

[0139] Thus, in the second embodiment, after the bus 
reset, data feeding into the buffer is interrupted until the data 
stored in the buffer in the receiving party before the bus reset 
is processed, and after the data stored before the bus reset 
has been processed, feeding of the data having SYT infor- 
mation after the bus reset is started. 

[0140] FIG. 18 is a flowchart to show the receiver state 
described above. FIG. 19 is a block diagram provided by 
extracting the portion related to the second embodiment 
from the block diagram of FIG. 11. Circuit parts identical 
with or similar to those previously described with reference 
to FIG. 11 are denoted by the same reference numerals in 
FIG. 18 and will not be discussed again. 

[0141] In the embodiment, a cycle timer 33 has two 
registers for temporarily retaining data. 

[0142] The specific method of the second embodiment 
will be discussed with reference to FIGS. 18 and 19. 

[0143] First, in a state in which data is transmitted and 
received on a bus 15 by at least two nodes, a cycle start 
packet extraction section 31 extracts a data packet from the 
bus 15 and supplies extracted cycle start packet CS to the 
cycle timer 33, which then sets the time value indicated in 
the cycle start packet CS in a register 1, for example. 

[0144] On the other hand, a data packet extraction section 
32 extracts an isochronous packet on the bus 15 and feeds 
data in the packet into the reception buffer 35. An SYT 
extraction section 36 extracts SYT contained in a CIP header 
in the isochronous packet. 

[0145] After this, data demodulation processing is per- 
formed in data reception processing described above. 

[0146] If bus reset occurs at step S181 because of con- 
nection of a new device or disconnection of an existing 
device while data is being transferred, a control section 39 
receives a bus reset signal. After this, the control section 39 
sends a control signal to the cycle timer 33 for instructing the 
cycle timer 33 to store a new cycle time in another register. 
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Upon reception of the control signal, the cycle timer 33 
writes a new cycle time into a second register 2, for example, 
at step S182. 

[0147] At this time, the cycle timer 33 generates the cycle 
time of the home device based on the cycle time stored in the 
register 1 and continues to supply the cycle time to a match 
detection circuit 34. 

[0148] On the other hand, the control section 39 transmits 
a control signal to the reception buffer 35 and the SYT 
extraction section 36 for instructing the reception buffer 35 
and the SYT extraction section 36 to interrupt data write into 
buffers. 

[0149] Upon reception of the control signal, the reception 
buffer 35 and the SYT extraction section 36 interrupt data 
write into the buffers at step S183. 

[0150] At this time, processing of the data already stored 
in the reception buffer 35 before the bus reset is continued. 
[0151] Then, in the reception buffer 35, whether or not 
FIFO in the reception buffer 35 becomes empty of data is 
checked. If the FIFO in the reception buffer 35 does not 
become empty of data (N at step S184), interrupt of data 
write into the buffer at step S183 is continued. If the FIFO 
in the reception buffer 35 becomes empty of data (Y at step 
S184), the reception buffer 35 returns Empty Flag to the 
control section 39. 

[0152] Upon reception of Empty Flag, the control section 
39 scuds a control signal to the cycle timer 33 for instructing 
the cycle timer 33 to rewrite cycle time. Upon reception of 
the control signal, the cycle timer 33 rewrites the cycle time 
stored in the register 2 into the register 1 at step S185, then 
generates the cycle time of the home device based on the 
cycle time and supplies the generated cycle time to the 
match detection circuit 34. 

[0153] The control section 39 sends a control signal to the 
reception buffer 35 and the SYT extraction section 36 for 
instructing the reception buffer 35 and the SYT extraction 
section 36 to restart data write into the buffers. 

[0154] Upon reception of the control signal, the reception 
buffer 35 and the SYT extraction section 36 restart data write 
into the buffers at step S186. 

[0155] After the reception buffer 35 and the SYT extrac- 
tion section 36 restart data write into the buffers at step S186, 
usual operation is repeated until bus reset occurs. 
[0156] If bus reset does not occur at step S181, usual 
operation is also repeated until bus reset occurs. 

[0157] At step S183, control can also be performed so as 
to instruct the data packet extraction section 32 not to extract 
data after the bus reset or the data packet extraction section 
32 not to transmit data. 

[0158] In short, control may be performed so that data is 
not stored in the reception buffer 35 or the SYT extraction 
section 36. 

[0159] In the second embodiment, the data amount in the 
reception buffer 35 is checked. However, data in FIFO in the 
SYT extraction section 36 is monitored and if the FIFO in 
the SYT extraction section 36 becomes empty of data, 
Empty Flag can also be transmitted. As described later in a 
fourth embodiment, at the bus reset time, the FIFO data 



amount is measured in either or both of the reception buffer 

35 or the SYT extraction section 36 and if the data amount 
output from the FIFO reaches the measurement value, a 
predetermined control signal can also be output. 

[0160] In short, a control signal indicating that the FIFO in 
either or both of the reception buffer 35 and the SYT 
extraction section 36 becomes empty of data stored before 
the bus reset may be output. 

[0161] Thus, in the second embodiment, after bus reset 
occurs, data write into the reception buffer 35 and the buffer 
in the SYT extraction section 36 is interrupted and after the 
data stored before the bus reset has been processed, pro- 
cessing of data after the bus reset is started. Therefore, even 
if the time information before the bus reset differs from that 
after the bus reset, normal processing is performed. 

[0162] Thus, in the second embodiment, the data related to 
SYT (yO, yl) shown in FIG. 17A is lost, but the data stored 
before the bus reset is processed normally and usual pro- 
cessing is also restarted after the bus reset. 

[0163] (Third Embodiment) 

[0164] FIGS. 20A and 20B are drawings to schematically 
show the method of (3) described above. 

[0165] The buffer state in an SYT extraction section 36 in 
FIGS. 20A and 20B is the same as that in the first embodi- 
ment. FIG. 20A shows the state of a buffer in the SYT 
extraction section 36 just after bus reset in a receiving party 
operating at cycle time CT-X and FIG. 20B shows the 
buffer state after the method (3) is executed. 
[0166] That is, since transmission and reception are 
executed at cycle time CT=X before bus reset, SYTs of x20 
and x21 are stored in the buffer in the SYT extraction section 

36 (FIG. 20A) 

[0167] After this, when bus reset occurs and the cycle time 
on the bus becomes CT-Y, all SYTs stored in the buffer in 
the SYT extraction section 36 are deleted. 

[0168] Then, the SYT extraction section 36 starts input of 
new SYT. 

[01 69] After input of new SYTs, SYTs at cycle time CT=Y 
are stored in the buffer in the SYT extraction section 36 as 
yO, yl, y2, y3 . . . (FIG. 20B). 

[0170] After the bus reset, the data stored in the reception 
buffer 35 before the bus reset is controlled according to a 
reproduction sampling clock fs generated by a reproduction 
reference clock signal CEF generated when cycle time 
CT=X before the bus reset. After all the data related to the 
cycle time CT=X has been processed, data related to cycle 
time CT=Y is processed as usual. 

[0171] Thus, in the third embodiment, after the bus reset, 
all SYTs stored in the buffer in the SYT extraction section 
36 are deleted. 

[0172] FIG. 21 is a flowchart to show the state described 

[0173] The specific method of the third embodiment will 
be discussed with reference to FIGS. 16 and 21. 

[0174] First, in a state in which usual operation is per- 
formed as previously described in the first embodiment, if 
bus reset occurs at step S211 because of connection of a new 
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device or disconnection of an existing device, a control 
section 39 receives a bus reset signal. After this, the control 
section 39 sends a control signal to the SYT extraction 
section 36 so as to clear all SYTs in the buffer. 

[0175] Upon reception of the control signal, the SYT 
extraction section 36 clears all the SYTs in the buffer at step 
S212. 

[0176] Processing of the data stored in the reception buffer 
35 is continued at step S213 in synchronization with a 
reproduction sampling clock signal fs phase-synchronized 
with a reference clock C REF generated before the bus reset. 
[0177] In this state, SYT is not transmitted from the SYT 
extraction section 36 to a match detection circuit 34 for a 
while, thus the match detection circuit 34 does not output a 
reference clock C REF . However, a PLL circuit 37 continues 
to hold the reproduction sampling clock signal fs generated 
based on the reference clock C REF generated before the bus 
reset, thus the data stored before the bus reset is processed 
according to the sampling clock signal fs. 
[0178] On the other hand, a cycle start packet extraction 
section 31 extracts a new cycle start packet CS and supplies 
the cycle start packet CS to a cycle timer 33. The SYT 
extraction section 36 extracts a new SYT and supplies the 
SYT to the match detection circuit 34. 
[0179] The cycle timer 33 counts 24.576 MHz clock 
signal from the time value indicated in the cycle start packet 
CS supplied alter Ihe bus resel and supplies cycle time I'c to 
he match detection circuit 34. 

[0180] The match detection circuit 34 compares the cycle 
time Tc supplied from the cycle timer 33 with the SYT 
supplied from the SYT extraction section 36 at step S214. If 
the time values match, the match detection circuit 34 gen- 
erates a reproduction reference clock signal C REF . 
[0181] If the cycle time Ct and the SYT do not match at 
step S214, control goes to step S213 at which processing of 
the data stored in the reception buffer 35 is continued in 
synchronization with the reproduction sampling clock signal 
fs phase-synchronized with the reference clock C REF gen- 
erated before the bus reset. On the other hand, if the cycle 
time Ct and the SYT match, the data stored in the reception 
buffer 35 is processed at step S215 in synchronization with 
the reproduction sampling clock signal fs phase-synchro- 
nized with the reproduction reference clock signal C RFF 
when the time values match. 

[0182] After usual reproduction processing is restarted at 
step S215, whether or not bus reset occurs is checked. 
[0183] If bus reset does not occur at step S211, the usual 
operation is repeated until bus reset occurs. 
[0184] Thus, in the third embodiment, all the data in the 
buffer in the SYT extraction section 36 is cleared, the data 
stored just before the bus reset is processed according to the 
reproduction sampling clock signal fs generated before the 
bus reset, and the data after the bus reset is processed as 
usual. Therefore, even if the time information before the bus 
reset differs from that after the bus reset, normal processing 
is performed. 

[0185] In the third embodiment, the data stored before the 
bus reset and that stored after the bus reset are processed 
normally without losing the data before and after the bus 



[0186] (Fourth Embodiment) 

[0187] A fourth embodiment of the invention corresponds 
to the method of (4) described above. After bus reset occurs, 
the data stored before the bus reset is processed using 
dummy SYT or a dummy reference clock and after all the 
data stored before the bus reset has been processed, usual 
processing is performed using SYT or a reference clock after 
the bus reset. 

[0188] The embodiment provides two methods, which will 
be discussed in detail as first and second methods of the 
fourth embodiment. 

[0189] (First Method of Fourth Embodiment) 

[0190] The first method of the fourth embodiment is a 
method of generating dummy SYT. 

[0191] FIG. 22 is a drawing to schematically show the 
first method of the fourth embodiment. 

[0192] That is, before bus reset occurs, transmission and 
reception are executed at cycle time CT=X, thus SYTs of 
x20 and x21 are stored in a buffer in an SYT extraction 
section 36. 

[0193] After this, when bus reset occurs and the cycle time 
on a bus becomes CT=Y, the SYT extraction section 36 
inputs new SYT. 

[0194] After input of new SYTs, SYTs at cycle time CT-Y 
are stored in the buffer in the SYT extraction section 36 as 
yO, yl, y2, y3 . . . . 

[0195] On the other hand, a dummy SYT generation 
circuit 41 generates x20' and x21' of dummy SYTs corre- 
sponding to SYTs of x20 and x21 after the bus reset occurs, 
and supplies x20' and x21' to a selection circuit 42, which 
then changes SYT from SYTs of the SYT extraction section 
36 to the dummy SYTs of the dummy SYT generation 
circuit 41 in response to the bus reset signal, and supplies the 
dummy SYTs to a match detection circuit 34. 

[0196] Upon completion of output of the dummy SYTs, 
again normal SYTs are supplied to the match detection 
circuit 34. 

[0197] Thus, in the first method of the fourth embodiment, 
after the bus reset, the data stored before the bus reset is 
processed using dummy SYT and after all the data stored 
before the bus reset has been processed, usual processing is 
performed using SYT after the bus reset. 

[0198] FIG. 23 is a flowchart to show the receiver state 
described above. FIG. 24 is a block diagram provided by 
extracting the portion related to the fourth embodiment from 
the block diagram of FIG. 11. Circuit parts identical with or 
similar to those previously described with reference to FIG. 
11 are denoted by the same reference numerals in FIG. 24 
and will not be discussed again. 

[0199] The fourth embodiment further includes a subtrac- 
tion circuit 40, the dummy SYT generation circuit 41, and 
the selection circuit 42. 

[0200] The subtraction circuit 40 receives SYTs from an 
SYT extraction section 36, calculates a difference between 
the preceding and following SYTs according to a calculation 
expression described later, and supplies the difference to the 
dummy SYT generation circuit 41 as the time difference (D). 
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[0201] The dummy SYT generation circuit 41 receives the 
time difference (D) and receives SYT from the SYT extrac- 
tion section 36. It uses the time difference (D) and the SYT 
from the SYT extraction section 36 to generate a dummy 
SYT according to a calculation expression described later 
and supplies the dummy SYT to the selection circuit 42. 

[0202] The selection circuit 42 selectively supplies the 
SYT from the SYT extraction section 36 or the dummy SYT 
from the dummy SYT generation circuit 41 to the match 
detection circuit 34. 

[0203] The first method of the fourth embodiment will be 
discussed specifically with reference to FIGS. 23 and 24. 

[0204] First, in a state in which usual operation is per- 
formed as previously described in the first embodiment, if 
bus reset occurs at step S231 because of connection of a new 
device or disconnection of an existing device, a control 
section 39 receives a bus reset signal. After this, the control 
section 39 sends a control signal to the SYT extraction 
section 36 so as to check Buffer Size in the buffer. 

[0205] Upon reception of the control signal, the SYT 
extraction section 36 checks Buffer Size in the buffer and 
returns the Buffer Size to the control section 39 at step S232. 

[0206] The Buffer Size is a value of counting the number 
of SYTs stored in the buffer in the SYT extraction section 36 
when bus reset occurs. For example, if two SYTs (x20 and 
x21) are stored before bus reset as shown in FIG. 22, Buffer 
Size is set to 2. 

[0207] The control section 39 also sends a change signal 
to the selection circuit 42. 

[0208] Upon reception of the change signal, the selection 
circuit 42 changes the SYT to be supplied to the match 
detection circuit 34 to the dummy SYT supplied from the 
dummy SYT generation circuit 41 at step S233. 

[0209] The control section 39 counts, at step S235, the 
number of times the match detection circuit 34 has found a 
match between the SYT from the selection circuit 42 and the 
cycle time from a cycle timer 33 after the bus reset at step 
S234. If the count exceeds the Buffer Size at step S236, the 
control section 39 sends again a change signal to the 
selection circuit 42. 

[0210] This means that the change signal is transmitted if 
count>2, for example, in FIG. 22. 

[0211] Upon reception of the change signal, the selection 
circuit 42 changes the SYT to be transmitted to the match 
detection circuit 34 to normal SYT at step S237. 

[0212] On the other hand, if the count is not greater than 
the Buffer Size at step S236, control goes to step S234 and 
steps S234 to S236 are repeated. 

[0213] After usual reproduction processing is restarted at 
step S237, whether or not bus reset occurs is checked. 

[0214] If bus reset does not occur at step S231, the usual 
operation is repeated until bus reset occurs. 

[0215] Thus, in the first method of the fourth embodiment, 
dummy SYT is generated after the bus reset. Therefore, even 
if the time information before the bus reset differs from that 
after the bus reset, normal processing is performed. 



[0216] The specific generation method of a dummy SYT 
is as follows: 

[0217] In FIG. 24, SYT is always supplied to the subtrac- 
tion circuit 40 and when bus reset occurs, the subtraction 
circuit 40 calculates the time difference between the SYT 
just before the bus reset (SYT at cycle time CT=X) and the 
SYT just after the bus reset (SYT at cycle time CT=Y) as the 
following expression (1), and supplies the time difference 
(D) to the dummy SYT generation circuit 41. 

Time difference (D)=(S5Tjust before bus reset)-(S}T 

just after bus reset) (1) 

[0218] The dummy SYT generation circuit 41 adds the 
time difference to the SYT at cycle time CT=X before the 
bus reset as the following expression (2), and supplies the 
dummy SYT to the selection circuit 42. 

dummy SYT=(SYT before bus reset)+time difference 

(D) (2) 

[0219] Specifically, if bus reset occurs, for example, in a 
state in which SYTs at cycle time CT=X (x20 and x21) are 
stored in the buffer in the SYT extraction section 36 as 
shown in FIG. 22, the SYT extraction section 36 extracts 
SYT at CT-Y (y0), the next cycle time. 

[0220] At this time, the subtraction circuit 40 subtracts 
x21 from yO to find the time difference (D) and supplies the 
time difference (D) to the dummy SYT generation circuit 41. 

[0221] The dummy SYT generation circuit 41 adds the 
time difference (D) to the SYTs at cycle time CT-X (x20 and 
x21) transmitted from the SYT extraction section 36 to 
generate dummy SYTs (x20' and x21') and supplies the 
dummy SYTs to the selection circuit 42. 

[0222] The dummy SYTs are thus generated. 

[0223] In the first method of the fourth embodiment, the 
selection circuil 42 changes SYT to be supplied to She match 
detection circuit 34 based on Buffer Size in the buffer in the 
SYT extraction section 36, but it can also change SYT based 
on Buffer Size in a reception buffer 35. How to find the 
Buffer Size is not limited to that in the fourth embodiment; 
any other method may be adopted if the data amount in the 
buffer can be found. The SYT extraction section 36 deter- 
mines whether each SYT is an SYT stored before or after 
bus reset as described later in a fifth embodiment of the 
invention, and the selection circuit 42 can also change SYT 
to be supplied to the match detection circuit 34 based on the 
determination result. 

[0224] The time difference (D) can also be transmitted to 
the cycle timer 33 to generate a dummy cycle time. At the 
time, the time difference (D) may be subtracted from the 
cycle time after bus reset. 

[0225] (Second Method of Fourth Embodiment) 

[0226] Next, the second method of the fourth embodiment 
is a method of generating a dummy reproduction reference 
clock signal C REF .. 

[0227] FIG. 25 is a drawing to schematically show the 
second method of the fourth embodiment. 

[0228] That is, before bus reset occurs, transmission and 
reception are executed at cycle time CT=X, thus SYTs of 
x20 and x21 are stored in the buffer in the SYT extraction 
section 36. 
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[0229] After this, when bus reset occurs and the cycle time 
on the bus becomes CT=Y, the SYT extraction section 36 
inputs new SYT. 

[0230] After input of new SYTs, SYTs at cycle time CT=Y 
are stored in the buffer in the SYT extraction section 36 as 
yO, yl, y2, y3 . . . . 

[0231] On the other hand, a dummy reproduction refer- 
ence clock signal C REF ' generation circuit 43 generates 
dummy reproduction reference clock signal corre- 
sponding to SYTs of x20 and x21 after the bus reset occurs, 
and sends the dummy reproduction reference clock signal 
C REF ' to a selection circuit 44, which then changes the clock 
signal from reproduction reference clock signal C REF from 
the match detection circuit 34 to the dummy reproduction 
reference clock signal C REF ' from the dummy reproduction 
reference clock signal C REF ' generation circuit 43 in 
response to the bus reset signal, and supplies the dummy 
reproduction reference clock signal C REF ' to a PLL circuit 
37. 

[0232] After completion of processing of the data stored 
before the bus reset, again the reproduction reference clock 
signal C REF from the match detection circuit 34 is output to 
the PLL circuit 37. 

[0233] The SYTs stored before the bus reset are deleted as 
described later. 

[0234] Thus, in the second method of the fourth embodi- 
ment, after the bus reset, the data stored before the bus reset 
is processed using dummy reference clock and after all the 
data stored before the bus reset has been processed, pro- 
cessing is performed using reference clock after the bus 

[0235] FIG. 26 is a flowchart to show the receiver state 
described above. FIG. 27 is a block diagram provided by 
extracting the portion related to the fourth embodiment from 
the block diagram of FIG. 11. Circuit parts identical with or 
similar to those previously described with reference to FIG. 
11 are denoted by the same reference numerals in FIG. 27 
and will not be discussed again. 

[0236] The fourth embodiment further includes the 
dummy reproduction reference clock signal C REF ' genera- 
tion circuit 43 and the selection circuit 44. 

[0237] The dummy reproduction reference clock signal 
C REF ' generation circuit 43 receives a reproduction reference 
clock signal C REF from the match detection circuit 34, 
generates a dummy reproduction reference clock signal 
Cref' by a method described later from the reproduction 
reference clock signal C REF ', and supplies the dummy repro- 
duction reference clock signal C REF ' to the selection circuit 
44. 

[0238] The selection circuit 44 selectively supplies the 
reproduction reference clock signal C REF from the match 
detection circuit 34 or the dummy reproduction reference 
clock signal C REF ' from the dummy reproduction reference 
clock signal C REF ' generation circuit 43 to the PLL circuit 
37. 

[0239] The second method of the fourth embodiment will 
be discussed specifically with reference to FIGS. 26 and 27. 

[0240] First, in a state in which usual operation is per- 
formed as previously described in the first embodiment, if 



bus reset occurs at step S261 because of connection of a new 
device or disconnection of an existing device, the control 
section 39 receives a bus reset signal. After this, the control 
section 39 sends a control signal to the SYT extraction 
section 36 so as to check Buffer Size in the buffer. 

[0241] Upon reception of the control signal, the SYT 
extraction section 36 checks Buffer Size in the buffer and 
returns the Buffer Size to the control section 39 at step S262. 

[0242] After this, all SYTs in the buffer are deleted. 

[0243] The Buffer Size is the same as that previously 
described in the first method. 

[0244] The control section 39 also sends a change signal 
to the selection circuit 44. 

[0245] Upon reception of the change signal, the selection 
circuit 44 changes the reproduction reference clock signal to 
be supplied to the PLL circuit 37 to the dummy reproduction 
reference clock signal C REF ' from the dummy reproduction 
reference clock signal C REF ' generation circuit 43 at step 
S263. 

[0246] At this time, SYT after the bus reset is supplied to 
the match detection circuit 34, thus the match detection 
circuit 34 does not output for a while. Therefore, during the 
time, the dummy reproduction reference clock signal C REF ' 
from the dummy reproduction reference clock signal C REF ' 
generation circuit 43 is supplied to the selection circuit 44. 

[0247] The control section 39 counts the number of the 
rising edges of the dummy reproduction reference clock 
signal C REF ' supplied to the selection circuit 44 at step S265. 
If the count becomes equal to or greater than the Buffer Size 
at step S265, the control section 39 transmits a change signal 
to the selection circuit 44. 

[0248] Upon reception of the change signal, the selection 
circuit 44 again changes the reproduction reference clock 
signal to be supplied to the PLL circuit 37 to the normal 
reproduction reference clock signal C REF at step S266. 

[0249] On the other hand, if the count of the rising edges 
of the dummy reproduction reference clock signal C REF ' 
does not become equal to or greater than the Buffer Size at 
step S265, control goes to step S264 and counting the 
number of the rising edges of the dummy reproduction 
reference clock signal C REF ', is continued. 

[0250] After usual reproduction processing is performed 
at step S266, whether or not bus reset occurs is checked. 

[0251] If bus reset does not occur at step S261, the usual 
operation is repeated until bus reset occurs. 

[0252] Thus, in the second method of the fourth embodi- 
ment, a dummy reproduction reference clock signal C REF ' is 
generated after the bus reset, the data stored before the bus 
reset is processed using the dummy reproduction reference 
clock signal C REF ', and after all the data stored before the 
bus reset has been processed, processing is performed using 
the reproduction reference clock signal C REF after the bus 
reset. Therefore, even if the time information before the bus 
reset differs from that after the bus reset, normal processing 
is performed. 
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[0253] The specific generation method of the dummy 
reproduction reference clock signal C REF ' is as follows: 

[0254] In FIG. 27, the dummy reproduction reference 
clock signal C REF ' generation circuit 43 counts the rising 
edges of clock periods (FIG. 28) of reproduction reference 
clock signal C REF generated in the match detection circuit 34 
and timings by a counter (not shown) and stores the clock 
period in a buffer (not shown) in the dummy reproduction 
reference clock signal C REF ' generation circuit 43. 

[0255] In the example shown in FIG. 28, the clock period 
(T) is stored in the buffer. 

[0256] Since the counter value is stored in the buffer on the 
rising edge of the reference clock and then the next period 
(T) is counted, the counter is adapted to clear the count value 
and again continue the count operation. 

[0257] When bus reset occurs in the above-described state, 
the dummy reproduction reference clock signal C REF ', gen- 
eration circuit 43 generates a dummy reproduction reference 
clock signal C REF ' based on the period stored in the buffer, 
such as the period (T), and supplies the dummy reproduction 
reference clock signal C REF ' to the selection circuit 44. 

[0258] The dummy reproduction reference clock signal 
Cref' i s tnus generated. 

[0259] In the second method of the fourth embodiment, 
the selection circuit 44 changes the reproduction reference 
clock signal to be supplied to the PLL circuit 37 based on 
Buffer Size in the buffer in the SYT extraction section 36, 
but it can also change the reproduction reference clock 
signal based on Buffer Size in the reception buffer 35. How 
to find the Buffer Size is not limited to that in the fourth 
embodiment; any other method may be adopted if the data 
amount in the buffer can be found. The SYT extraction 
section 36 determines whether each SYT is an SYT stored 
before or after bus reset as described later in the fifth 
embodiment of the invention, and the selection circuit 44 
can also change based on the determination result. 

[0260] As described above, in the first and second meth- 
ods of the fourth embodiment, the data stored before the bus 
reset and that stored after the bus reset are processed 
normally without losing the data before and after the bus 

reset. 

[0261] (Fifth Embodiment) 

[0262] FIGS. 29A and 29B are drawings to schematically 
show the method of (5) described above. 

[0263] The buffer state in an SYT extraction section 36 in 
FIGS. 29A and 29B is the same as that in the first embodi- 
ment. FIG. 29A shows the state of a buffer in the SYT 
extraction section 36 just after bus reset in a receiving party 
operating at cycle time CT=X and FIG. 29B shows the 
buffer state after the method (5) is executed. 

[0264] That is, since transmission and reception are 
executed at cycle time CT=X before bus reset, SYTs of x20, 
x21, and x22 are stored in the buffer in the SYT extraction 
section 36 (FIG. 29A). 

[0265] After this, if bus reset occurs and the cycle time on 
the bus becomes CT=Y, the SYT extraction section 36 inputs 
new SYT as usual. 



[0266] After input of new SYTs, SYTs at cycle time CT=X 
and SYTs at cycle time CT=Y are stored as x20, x21, and 
x22 and yO, yl, y2, y3 . . . in the buffer in the SYT extraction 
section 36 (FIG. 29B). 

[0267] A difference between the preceding and following 
SYTs is calculated in the-buffer and whether each SYT is an 
SYT stored before or after bus reset is determined according 
to the difference. Based on the determination result, 
demodulation processing is performed at cycle time CT=X 
for the data stored before bus reset; demodulation processing 
is performed at cycle time CT=Y for the data stored after bus 

[0268] Thus, in the fifth embodiment, demodulation pro- 
cessing is performed at cycle time CT=X for the data stored 
before bus reset and demodulation processing is performed 
at cycle time CT=Y for the data stored after bus reset. 
[0269] FIG. 30 is a flowchart to show the receiver state 
described above. FIG. 31 is a block diagram provided by 
extracting the portion related to the fifth embodiment from 
the block diagram of FIG. 11. Circuit parts identical with or 
similar to those previously described with reference to FIG. 
11 are denoted by the same reference numerals in FIG. 31 
and will not be discussed again. 

[0270] The fifth embodiment further includes a subtrac- 
tion circuit 45 and a determination circuit 46. A cycle timer 
33 has two registers for temporarily retaining data. 
[0271] The subtraction circuit 45 receives SYTs from the 
SYT extraction section 36, calculates a difference between 
the preceding and following SYTs according to a calculation 
expression described later, and supplies the time difference 
to the determination circuit 46 as the time difference (D). 
[0272] The determination circuit 46 receives the time 
difference (D) from the substraction circuit 45, determines 
whether each SYT is an SYT stored before or after bus reset 
by a method described later based on the time difference (D), 
and supplies the determination result to a control section 39. 
[0273] The specific method of the fifth embodiment will 
be discussed with reference to FIGS. 30 and 31. 
[0274] First, in a state in which data is transmitted and 
received on a bus 15 by at least two nodes, a cycle start 
packet extraction section 31 extracts a data packet from the 
bus 15 and supplies extracted cycle start packet CS to the 
cycle timer 33, which then sets the cycle time indicated in 
the cycle start packet CS in a register 1, for example, 
generates cycle time of the home device based on the setup 
cycle time, and supplies the generated cycle time to a match 
detection circuit 34. 

[0275] On the other hand, a data packet extraction section 
32 extracts an isochronous packet on the bus 15 and feeds 
data in the packet into a reception buffer 35. The SYT 
extraction section 36 extracts SYT contained in a CIP header 
in the isochronous packet. 

[0276] The subtraction circuit 45 calculates a time differ- 
ence (D) between the extracted SYTs according to the 
calculation expression described later, and supplies the time 
difference (D) to the determination circuit 46. 

[0277] The determination circuit 46 receives the time 
difference (D) from the substraction circuit 45, determines 
whether the SYT is an SYT stored before or after bus reset 
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by the method described later based on the time difference 
(D), and supplies the determination result to the control 
section 39. 

[0278] After this, data demodulation processing is per- 
formed in data reception processing described above. 

[0279] If bus reset occurs at step S301 because of con- 
nection of a new device or disconnection of an existing 
device while data is being transferred, the control section 39 
receives a bus reset signal. After this, the control section 39 
transmits a control signal to the cycle timer 33 for instructing 
the cycle timer 33 to store a new cycle time in another 
register. Upon reception of the control-signal, the cycle 
timer 33 writes a new cycle time into a second register 2, for 
example. 

[0280] At this time, the cycle timer 33 generates the cycle 
time of the home device based on the cycle time stored in the 
register 1 and continues to supply the value of the generated 
cycle time to the match detection circuit 34. 

[0281] The match detection circuit 34 uses the cycle time 
from the cycle timer 33 and SYT supplied from the SYT 
extraction section 36 to generate a reproduction reference 
clock signal C REF . 

[0282] On the other hand, the subtraction circuit 45 
receives SYTs from the SYT extraction section 36, calcu- 
lates a time difference between the received SYTs, and 
transmits the time difference to the determination circuit 46 
at step S302. 

[0283] The determination circuit 46 stores the time differ- 
ence supplied from the subtraction circuit 45 and compares 
the time difference with the preceding time difference to 
determine whether or not the difference value between the 
time differences is within a predetermined range described 
later at step S303. If the value is within the predetermined 
range, usual processing is continued. 

[0284] On the other hand, if the value is outside the 
predetermined range, the determination circuit 46 transmits 
a control signal to the control section 39. 

[0285] Upon reception of the control signal, the control 
section 39 transmits a control signal to the cycle timer 33 for 
instructing the cycle timer 33 to rewrite cycle time. Upon 
reception of the control signal, the cycle timer 33 rewrites 
the cycle time stored in the register 2 into the register 1 at 
step S304, generates the cycle time of the home device based 
on the cycle time, and supplies the generated cycle time to 
the match detection circuit 34. 

[0286] After the cycle time rewrite is executed at step 
S304, usual operation is repeated until bus reset occurs. 

[0287] If bus reset does not occur at step S301, usual 
operation is also repeated until bus reset occurs. 

[0288] Thus, in the fifth embodiment, two or more regis- 
ters for reflecting the cycle times before and after bus reset 
are provided in the receiving party. After the bus reset, the 
data stored before the bus reset is processed using the cycle 
time before the bus reset and after the data stored before the 
bus reset has been all processed, usual processing is per- 
formed using the cycle time after the bus reset, so that data 
demodulation is executed without losing data. 



[0289] The specific calculation method of the subtraction 
circuit 45 for calculating the time difference (D) between 
SYTs and the determination method of the determination 
circuit 46 are as follows: 

[0290] The SYTs shown in FIG. 29B are supplied from 
the SYT subtraction section 36 to the subtraction circuit 45, 
which then uses the SYTs to calculate the time difference 
(D) as the following expression (3) and supplies the time 
difference (D) to the determination circuit 46. 

Time difference (D)=current syT-immediately preced- 
ing SYT (3) 

[0291] The determination circuit 46 detects the boundary 
bejween the SYT before bus reset and that after bus reset 
based on the time difference (D) and transmits the detection 
result to the control section 39. That is, the time difference 
(D 1 ) between the SYTs preceding and following the bound- 
ary differs from the time difference (D) between other SYTs, 
thus the SYTs between which the time difference (D 1 ) is 
found become the SYT before the bus reset and the SYT 
after the bus reset. 

[0292] More specifically, in FIG. 29B, the subtraction 
circuit 45 calculates the time difference (D) as the following 
expressions (4) to (6): 



Time difference (£>) = x2l - x20 (4) 



Time difference (D) = x22 - x21 (5) 



Time difference (D) = yO - x22 (6) 



[0293] At this time, the calculation results of (Expression 
4) and (Expression 5) on the SYTs added when cycle time 
CT=X are each predetermined time difference (a). Just after 
bus reset, calculation is executed on SYT added when cycle 
time CT=X and SYT added when cycle time CT=Y. Thus, if 
the reference time before the bus reset differs from that after 
the bus reset, predetermined time difference (b) results. 
Therefore, the above-described boundary is detected by 
comparing the time difference values. In the example, the. 
predetermined time difference calculated on the SYTs added 
when cycle time CT-X is (a); in fact, however, the time 
difference also contains a little jitter component a and 
therefore if it is compared with any other time difference, it 
is advisable to adopt a±a. 

[0294] The SYT before the bus reset and that after the bus 
reset are thus determined. 

[0295] In the fifth embodiment, register change in the 
cycle timer 33 is made based on the determination result of 
the determination circuit 46, but it can also be made based 
on Buffer Size in either or both of the SYT extraction section 
36 and the reception buffer as described above. 
[0296] Thus, in the invention, digital data sent by a 
transmitting party can be restored to a state in which it can 
be reproduced immediately at proper timing in a receiving 
party. 

[0297] Although the non-blocking transfer method (in 
which conversion to a packet is executed in one Iso cycle 
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unit), one of transmission methods defined in A&M proto- 
col, has been described, but the invention can also be applied 
to a blocking transfer method (in which conversion to a 
packet is executed in a predetermined number of sample 
units). It can also be applied at any other sampling frequency 
than 32 KHz. 

[0298] In the invention, the time at which the reference 
time on the transmission bus changes is the time at which 
bus reset occurs. However, if bus reset does not occur, for 
example, when the cycle master node changes the reference 
time, the methods of the invention can be applied. 

[0299] In the embodiments, predetermined data is repro- 
duced by the reception interface circuit 12, 13 according to 
the invention; the data to be reproduced may be video data 
or voice data. In the embodiments, the operation performed 
when the reception interface circuit 12, 13 is adopted for the 
transmission system complying with the IEEE1394-1995 
standard has been described, but applicable transmission 
systems are not limited to those complying with the 
IEEE1394-1995 standard. 

[0300] In short, the invention may be applied to a recep- 
tion interface unit in such a transmission system wherein 
time series data such as voice data or video data is divided 
into data groups and a data packet comprising reproduction 
specification time data (specifying the time at which each 
data piece in the data groups should be reproduced in a 
receiving party) added to the data groups is transmitted in a 
time division manner. 

[0301] As was described above, in the invention, digital 
data sent by a transmitting party can be restored to a state in 
which it can be reproduced immediately at proper timing in 
a receiving party. 

What is claimed is: 

1. A reception interface unit in a transmission system 
wherein time series data is divided into data groups and a 
data packet including reproduction specification time data 
specifying a time at which each data piece in the data groups 
should be reproduced, added to the data groups is transmit- 
ted on a transmission bus in a time division manner, said 
reception interface unit comprising: 

a cycle timer for counting a reference time of a home 
device based on a reference time on the transmission 
bus; 

a reproduction specification time data extraction means 
for extracting the reproduction specification time data 
in the data groups from a signal received via the 
transmission bus and storing the reproduction specifi- 
cation time data in a buffer; 

a reception buffer for inputting and storing the data pieces 
in the data groups in order and reading out the data 
pieces in the storage order in response to a reproduction 
clock; and 

recovery means for processing the signal received when 
the reference time of the home device does not match 
the reproduction specification time. 

2. The reception interface unit as claimed in claim 1, 

wherein the recovery means deletes all the data stored in 
the reproduction specification time data extraction 



means and the reception buffer when the reference time 
on the transmission bus is changed. 

3. The reception interface unit as claimed in claim 1, 
wherein when the reference time on the transmission bus 

changes, the recovery means interrupts transmitting the 
data to the reception buffer until the data stored in the 
reception buffer before the change of the reference time 
is processed. 

4. The reception interface unit as claimed in claim 1, 
wherein the recovery means deletes all the reproduction 

specification time data stored in the buffer when the 
reference time on the transmission bus is changed. 

5. The reception interface unit as claimed in claim 1, 
wherein the recovery means process the data stored before 

the change of the reference time using a dummy 
reproduction specification time data when the reference 
time on the transmission bus is changed. 

6. The reception interface unit as claimed in claim 1, 

wherein the recovery means process the data stored before 
the change of the reference time using the reference 
time previously received before the change of the 
reference time, when the reference time on the trans- 
mission bus is changed. 

7. The reception interface unit as claimed in claim 1, 

wherein the recovery means receives a transmission bus 
reset signal if a new device is connected to the trans- 
mission bus while data is being transferred or if an 
existing device is disconnected from the transmission 
bus while data is being transferred. 

8. The reception interface unit as claimed in claim 7, 

wherein when the recovery means receives the transmis- 
sion bus reset signal, the recovery means sends a 
control signal to said cycle timer instructing said cycle 
timer to store a new cycle time. 

9. The reception interface unit as claimed in claim 1, 
wherein said cycle timer has a first register and a second 
register for temporarily storing data. 

10. A reception interface unit in a transmission system 
wherein time series data is divided into data groups and a 
data packet including reproduction specification time data 
specifying a time at which each data piece in the data groups 
should be reproduced, added to the data groups is transmit- 
ted on a transmission bus in a time division manner, said 
reception interface unit comprising: 

a cycle timer which counts a reference time of a home 
device based on a reference time on the transmission 

a reproduction specification time data extraction circuit 
which extracts the reproduction specification time data 
in the data groups from a signal received via the 
transmission bus and stores the reproduction specifica- 
tion time data in a buffer; 

a reception buffer which inputs and stores the data pieces 
in the data groups in order and reads out the data pieces 
in the storage order in response to a reproduction clock; 

a recovery circuit which processes the signal received 
when the reference time of the home device does not 
match the reproduction specification time. 
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11. The reception interface unit as claimed in claim 10, 

wherein the recovery circuit deletes all the data stored in 
the reproduction specification time data extraction cir- 
cuit and the reception buffer when the reference time on 
the transmission bus is changed. 

12. The reception interface unit as claimed in claim 10, 

wherein when the reference time on the transmission bus 
changes, the recovery circuit interrupts transmitting the 
data 

to the reception buffer until the data stored in the reception 
buffer before the change of the reference time is pro- 
cessed. 

13. The reception interface unit as claimed in claim 10, 

wherein the recovery circuit deletes all the reproduction 
specification time data stored in the buffer when the 
reference time on the transmission bus is changed. 

14. The reception interface unit as claimed in claim 10, 

wherein the recovery circuit process the data stored before 
the change of the reference time using a dummy 
reproduction specification time data when the reference 
time on the transmission bus is changed. 



15. The reception interface unit as claimed in claim 10, 
wherein the recovery circuit processes the data stored 

before the change of the reference time using the 
reference time previously received before the change of 
the reference time, when the reference time on the 
transmission bus is changed. 

16. The reception interface unit as claimed in claim 10, 
wherein the recovery circuit receives a transmission bus 

reset signal if a new device is connected to the trans- 
mission bus while data is being transferred or if an 
existing device is disconnected from the transmission 
bus while data is being transferred. 

17. The reception interface unit as claimed in claim 16, 

wherein when the recovery circuit receives the transmis- 
sion bus reset signal, the recovery circuit sends a 
control signal to said cycle timer instructing said cycle 

18. The reception interface unit as claimed in claim 10, 
wherein said cycle timer has a first register and a second 
register for temporarily storing data. 
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g lolWI * ffi^-f 5 r t ft item** t 
A (C Jo It 5 gft-f > * - 7 = - * mmo 

BfrfBlM*/^^!^ M1BIWlP«*fc**5oT, ME 

ic-it&ffi@&fcffi^1-5i££1#^1-3f»#igl 1 
fcKtt cofci£ v-^ x A (t 5 SMt-r > 9 - 7 * - * m 
Bo 

[0 0 0 1 ] 
[0 0 0 2] 

E 1 3 9 4 - 1 9 9 hffl&ftm&ZfrX^-b, 
[0 0 0 3] 

l%Wt>m$:L£ 0 ttZ&M] U&»Lft#e>, 139 
4- 1 9 9 5«»icS^<7 ? -^^ii^*lCi3V^T« 1 



[0 0 0 4] #3RW©BWt±. itffiW&WL 

[0 0 0 5] 

[l*HSr*l*i-S5t«)©^g] 1 KIEKO&IS 

asff£#£#M £ -» LfcttfcSi** b y * fc» 

L-rixSrff^ny^ii-SPLLiaBfctfll*., 
ttW^Sft t««^< y?r y 7 r t »« S nr 

[0 0 0 6] S*«2IC|2i«(D^?^(4, ^W^-^Sr 

-r 5 e as ^ x ^ t c *5 it § s ft y 9 - 7 x - * m « r- 
ft Lfcft^-© 5 h7*-9®y<Dw%.mfe®m7 : -9 &m 

ML1ltottt£.ta%9SM? ! -*#m¥Mkk, 7-9®- 
^<D&?-9 SrWRfli 9 iiAz-CIEmL-Cff # rti^rSfe 

9s<fr*\a&CX&mm9 n y ^^V^I^ficffil^fflLfc 

^ b ytm^mz. L^.tizmmw±9 uy^mp 

LL[HlKi«r1i^, ff4ll£Wf-!5'll!lti)¥MU t / 
HtfjU ff^^Wr-^»W^S&U ? SfS^s'7 7 
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(2, &m/<x±<Dmmtifffltfmt L^m^^-ww 

W£ik1fiOT*~-9&£xmc.ti:<>itmc&y ! -9<D*% 
[0 0 0 7] M$ig 3 KHEtt©*9iH:, U*^-* £ 

L.^ y 7 r ft fcEttH-i ?f £Jg£ii*W^-*tttiJ#& 

* n y 9 fc£ criatt; LfcHKB^ffi-fS 

B y * fcfc CT^S'ip* B y 9 (Cffi 

l-SPLLUlS&Srfll*., HfefflJEiiJMf-^ttffi^a 

[0008] n*m4{z&m<n%w{t, mww-** 
•r*** mm mz-t s s£jb jsisihjt*- 9 9 mz. 
1" 5 e $ -> * r A t *J it 5 S ft -Y v * - y = - * s it tr 
SWIBfttlftt 5tY?^Y?t, e»/<*WhL 

#a&, js^fe^iwf'-^ttw^a^-cttttisixfcs 

19 iiA/TNE* LXfti* 

r*m t -s LfcB#ics^^ n y * -s 

fetlifgi, gip*ny^-vw*{rj&CT&gip*ny 

* ^A-* {cffiffipjffl LWp^ ffi^-£3g± LZHZffi 
IBTI4^ny^fc-t<5PLLEIKt*fl|i, iliR^a 



ism?*- * £j*^sa» h <o y $ -s tisjwwf*- * * 

[0 0 0 9] »*q(5tcE«©*WH:, atJK*4fcE* 

rflx- ^«ia#artro/< y 7 r ii»»$tvr ^ 

[0 0 10] Ht*«6ftEft0>*Hf*, ft*3!4 75S5 
-^ttffi^ai5.U ! /XI4SfH^y7r(4< S»^y7r 

Mr- 9 * m&+ Z <t 5 l£3J 5 tft A. 5 r. t * mt 1 1" 
[ooil] ft*«7(rfH*fe(O^Bj}4, ^JiJf-^Sr 

m&o7-9micftmLXT-9m'p<D&7 ! ~-9zw£. 

mm zftm-f s ff fefliewiiif - ^ ^^-^ pic 
WJou-c/£5r-^^^y nfeea^^±KBWMwea 

^ffltu y 7 r rti-ists-rss^^M^-^ttw 

TtT J rftSrff b y 9 tTBttbfcUKK^UJ 
t, SJd^By^^/^ro^fflfiS^v^-c^^-Sil*^ 

n y ^ y 5 ~&&9 Xi y 9 /</UX $LI& 

^ / t <d a h b fr-u zmumz mt>r z> s^^a 

t , S*^ B y * /nVW* Krt; C-t^SJp^ B y ^ 

icffcfflPJJW Ufc * b y9m j 0rZ%$L\,ZtiZW±9 n y 
B y ^ / W* «rS^ L , eisl/^ ±<75S2pB#M^^{k L 
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[0 0 12] Mt*g 8 idf£*<7)3&W4, !t*Jf 7 iifHift 
[0 0 13] M*4 9 106*0891 N:, »#S 7 75^8 

[0014] flfjfcJS l 0 (cie«cD3g^l4, ft^ij^'-* 

© 2 ocog^Rf M*-^rWlcaaiti-5'>* < i t 2 -ocd 

ti'p^M t r la* ufc«Uitt*a-rsfli^ ?7r 

* n y ^«*Sr»*Lrii«rHfe^ p-^itiPLL 

y 7 r iC#«f $ ftfcT 1 -* fc» LT f4£i£/<* ± 
[0015] M** 1 1 teIB*<D»WH\ 11*35 1 0 K 



/< y 7 r rt»{5^^±roS WlW&fttfrwf*-* 

xgKte^tzmzmfflia^zmjjL, ^49^94^ 

[0 0 16] »*q[iKBfjo«Wk:j:litf, CS^^ 

9<i i yyr-mm&fflmmiDT" j i>9 ^<f~9 zn± 

[0 0 17] *fc, «f*«2Eil©*WK±ixtf, S£ 
^Bf^7 ; -^ttffl¥aS.U { /Xf4Sft^y7r(4, a 

* ±©£3* BfP^tfi©^- * *s^r £ic 4 o 
^-^©^t&^WlIU ^4 9/V94-?\X. 

coSWPfl^^fe^x±»S^ra»k^cog«|cDS 

[0 0 18] tfc, ff*Jl3(c|E«<0^B^ic4ix(4, ff 
»t UfclRK. 3*/< 777 rtK»B*ii-CV^S?ffe« 

i4, fcms<x±<Dmw#ffflAmtLtz'&, w.h\mm^ 
94 ? >yxmm'^±.nm&mfflmm'&<D7'-<( '49 
;i<T ; -9zw±mx-tzz.t7p-*imtteZ)o 

[0 0 19] *fc, IS*3S4id|2«ro^P7lldj;til4, a 

-9*myi-rz>±?\c®<Q&?t5>mi&tL, is* 

«5fclB«ro38W{!:j:ntf, ^4 v9-y ^.-^mu 
(4, ea£'<*±ro£mi$Mg™::3£}Bj£^M? f -* 

xmm^titin±mmmm j f-9 t^mw-L. 
m%9'z-w£mfef%ffl'r-9£.tfL^mctiit)-t-z>mw- 
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(4, Stt«PlHH 

t, sit, m*m6\cmm<Dmm~£tii-$, w%.mfe%f 

m^-fmiii^RU/X^iS^ yyy (4, ^$.^y 
7 r ^ ±©SW IH^fttfr©^-* a*£T£ 

SSSM?*-* «r»SW3 J: 5 fcffl f9 **. 5 J: 5 L 

[0020] tfc, «»*3«7teB«©jiwfciiitf, 9 
iR^iSte, ea&'<*±©£*iSlii]a*Sfl:-ramra:. -& 

y y r I*, v 7 r fwmm;<x±<Dm-mmmt 

[0021] M#gi oicaH*ro»WKJ:ixrt. 



t g3t/<* J:OiWWffi©68©|!WIS t 
fcfjroSSiJB'-.fcJxrf, SfeJg^Kr f -^ttttl^a&U t 

/xiisii /< (4, 7 y r fttommmmmt 

[0 0 2 2] 

r©7*— ?*gi£3£«}4, IEEE139 

4-199 5Mmz&^<w&~>vT^7 s -?mm> 

9y*.-*Z>Mx.. mtnwm%k l x ~1 B a'fVi^ 

f^-V (daisy chain ) ^SiMMtt^-^ 

$„ minnMxm 1 ! ~i 5 tn» f-f^?^^* 

7-7"l'3-^ 7^ •J;?yl-t , Ttf^^^7'l/- Y. 

-Kr^7K7-f^ **-¥-7\ y*U y^^O^^^ 

mtm&x. i4^- y 7-^ = ^ - ? s *u;:fflR £ 
t ~i 5 &*K?j?**-><ow*vmtrzi£\it£ 

(blll^GO^*? 9 y 9 ZffltLtch'DX'h&^tiK 

[0023] ft|:iEEE 1 3 9 4- 1 9 9 SSftOf 

fc, «■/ - K 14 7*5 - KXt/y -7 7- K©wf 
iia»t46. 1-4i3t>, 75>"f-/-Ki[4 2o£A±© 
/-hlcmmZtitzy-VXhr) . P-7/-Kftlo 

[ o o 2 4 ] %-f , /V- h / - KoftfctrftlcBB L-TP 
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^ y - K&tf y - 7 y - Kco v >-f ti-ch 5 d»Sr^j»f l 

parent notify £i£tti-f 5 0 If ^parent notify £g li- 
fe y - KHtt co y - 7 y - Kfc# L-rm y - k*» b f- J 

- K^Wii^q^-fft^child notify^j^ffl-rSo rtl 

ft5„ rco&, y-KMfc*5V^tt, ff^pare 

nt notify X.tf child notifyCOV v? ftfcj&gft £?Tft 

LT, {apparent notify ^SV^gtrJ-fS. ZVfcft 
Lfc 2 OC07~7 ^fV - K£*!4{f ^parent not 
ify £gttIfcofcit£«rf Si:, S^irSftitLfc^ 

V^y- K(4ff -^parent notify Srffi^cOT'^ ^fy - 

gig L ft V 5 CO 7*7 V^y- KA»<b COfi-l§-pare 

nt notify SrSltlfco fccOT\ ^CO 2 OC07*7 y - 

"f-HflWftje Ufc 2 o<»7 7 yf-y - m<DMs- Ktf* 

/V— hy-Kt^So 
[0 0 2 5] #Jx.i2, El 2 (d^-t-«t 5(Cy-KA~F/J* 

A, E, F^y- Kt&sr t^ftitsns, y-7 

y-KA, E, F=g-*cO/}f- M4ct?^-f J;5(cT-y- 

Kfcffisu ^p>y-7y-Kds««is$^fc^7y^ 

y— KBco-^cojK- YRXffy>f-J— FD<02oco 
>K-H4p"t'*+J:5K«>'-KK-|Ba+"5. »K, 7* 
7>f/-KC, Dfflicfc^Tfi, y-KCii2oco# 
-h^rfttft^ft-rvvivva-?, 7*7 v^y- K 

D^5fe(Cparent notify £7*7V7V- KCtC&ffil-S 

rtKfcS. rftii, M* 1 oicftofc^&Kpa 

rent notify r i (C^oTV^fc»ffc5 0 

i^t, CWBf^T-, 7 7 / — KD C9g| *? CD 1 oco 
jK-h^y-KcKtBSU -y^v^y-Kcco-^ 
cd?K- h^«y-Kpfc«ai-«. 
[0 0 2 6] ft&K, 7*7VtV-KB, ClTIi, R 
y K fc h # 1 o£ ft o fcfc ft&Z WCparent n 

otify frSSUJi-Swfc in**, r codicil, ft&LfcJ; 

ZW*«^&ffiLfc2o<07*7y7V-K3-*S} 
parent notify fc*t*ofcr. t 5 fc , 

»ftUfcir$M«rK3£i-4. 7*7>"7V-KC 
A*fticR3£r^M(caufcfc*, 7*7>-^y-KBt'ML 

Tparent notify Sr^W LTV^5 0 7*7V^/-FBtt 
^COKSNfffiASigig Lft^ 0 *,iC-*-C07*7 / - K 
A»e>cOparent notify SrSttflXofccD"?, ^C02oco7 
?yf/'-KIIII©«-fH«liftS$Ji5. 7* 

7 v f - y - k c coftii^co h as? y - k c \m a u 



7*7>^y-KBcojK-h**sy-Fptl : ii'-r5„ r. 

CO i 5 fc LT*|»K«[^H«*Sft«Lfc 2 OC07*7 ^ 

y - KWco 5 *>s sRy - K t ftofc y - kb#/w— h y 

[0027] #y- Kcoy-K I DC0#4-*-fe(C 
HL-ciSM-s. A—hy-Kiiy-Kl 
/-KKa»i*5. i©a»«aic*jv^rtt, ?y-K 

Lfc#- h y - 7 y - K*»6-Mri n 

#* (y-K##o*»fe) coy-Ki D*sR£$n*. 

S„ tfHilJ, 1212CO h^nv*co^-g-(^4, S3 1^1" J; 
5l-y-KI DjJSft4*tt«a», 5fe 

f> /w-hy- K-efesy-KB!S5gttli^*;v>TjK- h 
##co^^jjf- hicg-^^tvr^sy-FAi^LT, 

y-Kl D#-f§-4:«-4^*5fc*coffi-f§-grant Sr^W"t- 

^5#*!J*>J<-h#*-e*>6. y-KA-Ctl, grant ft 
**5MMI, y-KlD#^-Sroltfc«, »y-K^*f 
LT#*ft»t fttrfto fc fc » 5 ^coft^-^^tii-t-So 
^co^, y-KAtt, ^y-h*liWLrg«coy-Ki 
d#^§- (id=o) zma-rzc iD^^m^tz 
^y-Kii, ittScoy-Ktf^v^wy^yyyh 

( i d*7^^ = o) -rs. 

[0 0 2 8] Uct, /u-hy-KB[4, g^lr^o^^T^ 
- hS^sjJc^v^- hic^^tiT^sy- KCC 

*f LT> y- K I D#^£tt4$tf37t*cojf^grant 

SrSW-f*. y-Kc-eti, i«(r*3v>r^-t>#-f§-co 
«v^-hfc«itt*^-cv^y-KD(!:*fur, y-K 

I DS^5rf+4-$*5!tftc0'f ^-grant ^^ffl-f?)., y 

$*5fc*c0fS^-grant SraSffi-fS. /-KFT?tt. gr 
ant flr**£ft «, / - K I D#-»*roltfc||, «y- 
KD K# ^4ofctf? iit^co flr#«:iS 

^co^ y-KFtt, ^y-Kfc#LrS*© 
/-h'iDft (id=d zmm-TZo ids^-sts 
itSfcofc±/-Kf±, iaicoy-K^^y^Sr-fy^ y 
y^h (id*?^ = i) -rs. nitessv^r 

HcSfiRSJx-Cv^y- KE 
ir»L.T, y-K I D#-f§-Srft#$*5fcftC0ffi-^gran 
t ^aiffli-a. £JlT±3«LfcW#-C#«Sroy-KlD 

Six, H3©J:5K4«. 
[0 0 2 9] y-K I D©a»*Si|»Ti-"5fc, «co/ 
-Kco5^b/<*^*-i^a*SIR£*K /^-r^- 

£.S^*>*n»iy-^©eail-?*>»), 7yy?Dt^ 



4? Mil 2 5 n sec-?fciD, #1M 9 /H^t'ttBl 4 \Z 
(Asyncsfe^) #*©*-CCfl*f5. <M 9 

51-, IEEE 1 3 9 4-1 9 9 5S^:S-j</U|; 
5oro/-KA~E^iBR^nrv^5i:-r5i, #7- 
FA~E(42 4. 5 7 6MH z(DjaKm-CH-fcLTBtrfl 

94 9x^-9 m^wmi^n^o. 

KE*sv^^/-KT?*>5*e>li, 7-KEfil 2 5m 
sec &\C-fJ 9frx9—Y'<9-y hCS£y-KA~D 

?/ h C S - KE (O^-yf 9 fV9 ■< -?<Otif mmtf 
^ZtiX&'O, <fr/-KA~DH:?vf h'<* 

roiSIBHt iSAMM 9 * - h y h c s its $ ti 
ftfc^Twy- KA~E05WSS«1MW 5 ^9 

loo3o] 7>fy^pt^^y mr-fy^pt^ 

eSfflO^yF-efcD, lHror^fy^n-^-tM^ 
I x , 1 2 jWSSft-O^SiJ*, /^yUliW^ 

L-fc^-Cfctutt, 1 2 5 Msec (CI [Hltt'T-^^^y h 
SrS6Wr5r.i« s T?t*. r^y^nt^/^y FBI 

— \. tfrbftZ, T— f b I/— g ^iix — * 

RC, ClP^y/, ^-^Sq, Xtff'-^CRC&i* 
IWBfctfLT^S. -•y^ttr^y^ot^y h 

T^rS^xSo ftv^M- y/^iio~6 3*-e#>3„ 
[0 0 3 1 ] C I P^y^<75«J*(4El7 ic^-fJ; 5fcfc 
otv>5„ ^ro*^SrSB*(ciftB^1-5i< SIDtlgffi 
§§co I D#-^-*ft-^-f £>fc*C0^*£-e&5„ DBS 141 
{t-?7v v 9) <Df4X~?h%, F 



N, QPC, S PHi4^Jx.«MP EGT r -^*i:*Wi*lll 
h5rIEEE 1 3 9 4<ZV^s/ K^-f SfcftlC-^ 

< 0 ^ •/ D y ^ Lx v > § rojo^^-f ifefiS, 

Q P C ft y y h WW X£ D B S fflHRlCi" « fc 
ftKJP*.bjh.fc^S-0^17 Kuy h« (1 *7 KUy 
Hi4/<-f M , S PHte±!a##JLfcf-*^S' h 

s» M:»Lrii 1 *W4t5fcft©««f *5. 
Rsvte^HSu DBCIi-tJ-V^x-^CDil^S-^^ 
^-f5igSj£-?;fc l 9, C I P^i-^lC/T^^DBCttf 
—9'<9- v \-<DmV)<D-y->7°;i'v ! -9<D$r-$lr-?hZ, a & 
FMTIi7t-vy F I DTfct), f-^^n h 

^/n^cr#cte>^s®^-ffc , p, 01J^«, A&M 

(Audio/Music ) -fn h aA'OH^fctt, A&M7°n h 
^;W7t-7yHjf«W^Jh5 1 FDFIi, fliE 
LfcFMTtrqilfiLfc*«-e*>9, A&M (Au 

dio/Music ) 7°P h aA'WaG-tCtt, &f-9 V^-? 

%Wrv Y7-9mM1-mr$*mLmi-h<n 

LfcJ;5('C I P^s/^co5*>T#l 6 b i t tc«t t) fll 
fifcSft, rroTfil 6 b i t©5^> ±fi4 bitlJt 
^ * /W7J ^ y h t llftfiX, lIso«^(125# 
s) ^(D^^V- ^^^TV^ N Ttl 2b i t itf-4 9^ 
y±yhmths 2 4. 5 7 6MHzWD^t*? 

[0 0 3 2] rv-y^nt^yKteiMSilL 

9y hbfrtbft&o T—¥YV-*SBVXZf~-9l&iV- 
K l D> SU!^©7 ; -^©B$W^S$$r*-r7 ? -^*-l' 

? Sft i. AB L -c^fsTtro y - h'\ctt vxmm -r 

Z>'<9v V 

[0 0 3 3] i^ir, r^y^n^^y 

ttK*i-J: 5 ^J^JWftf s^«*.«, 4 
4. 1 KH z cDBt^iJco-r 'f ¥9)'^?— 9-<?hZ>$-— f 
4*y'—9DATA\Zl<DnMM&9PiC>i£fe&l 1 * 5 
bftH^mm^ 1 0 ^<73§ff^ 1 2 [I I E E E 1 3 9 4 



- 1 9 9 5«»icS<5</^ 1 5%frLXW&£tlZt 
1-5. «««*9l*3fcW:3:flr#l 2 3 

»«jLfe*i, *fc«i&»#i ortirfiSffSgl 1 &n«t 
4*s«l^e>ii-cv^. SHR#l l (14) l: 
*5V>rtt, m 1 O l^-fj; 5 1-> ^--x^^-^co^g- 
fy7 r M'-^|taS«/<y7r2 lfcHR»*.e>*l, * 
©Itbtifcr-^iSMUX (v^/Wy^) 2 2 

i:t7-^^7 hflssnr*»e>^^ i simxzti 

5 0 ilf^777 2 lftU t MUX2 2©lfcflsttBI*Ue 

[0 0 3 4]-7?, l^**a»fcft5lM'*/W>t , 'V2 
3;cf±±|HLfc2 4. 5 7 6MHzffli'ny : !>it» 

©SflMftiflKij;!), l-^rcoy-KcDS#rfl-&^-fr^tTt5 

ft So @1 OIJt'f^/UT^^y'-hmffl/- 

©IHWtfcl*IIHIiLT9y?-|iI»2 4K{lt|&i-5. 9 
yf-mi62 A\z.\±94 J*x9v794 x y^fa-^-fs/SY 

T INTERVAL^fflWtttil&SixS. r<D ! S'^A^^y^ 
5 y^ff-^f s/SYT INTERVALfiE^LftV^g:;!^ 
3y££ft, f-yTVi^-* iff— 9 -Ivy 9} \Z9JJ* 
*9>7°, rftbfeWWflMtWlni-S^^s^^t* 

■fflnj-c* t> , f-y^y v9wm.i s/^yfjvfsm 

SYTINTERVAL-e*fef>^SJ3i£i:-C&5 0 
[0 0 3 5] f-yTVl^RISYT INTERVALiif-y^f- 
9\L94&x.9Vf (SYT) *rfttti-6lH'5'A'm« 
■?*>*>, 8T'*5„ iot, 7^^0882 4 

li, 9 ^ i^7^9 "S~7°9 4 % y ^fi-$§-f s/SYT INTERVAL** 

$ tut 1 1 ©im * -r 2 3 <o#m&&vm-t 

3„ r©«J9tfc«fM«[filSJ*1-5(EaiaJi^lWT D £ 
7)D££ft-tMUX2 2lC«*&£ft, hftWlBK* 
yT'/l^WfiSSYTINTERVAL-Cf-yT'/i^X-^ lC*f IXWJD 
£ft3 0 iot, -tJ-y^lffiRSSYTINTERVALttW^mffi 
^•f^f-y^x-^^^-^/^^ 

[0 0 3 6] 2(13) (cftv^Tfi, Bin: 

*1i5C, l 5^f>©T r -:?^7-:y Ms-iM^A 
7>9—Y'Vry h*fttb§B 3 1 2fctf:/M V 9 vtx/<>ry 

vm<D7 ! -9'<>rv M*msB3 2\cw&£tiz a ^*i 

}, bttffl?153 1 fif-f^A^^- h 

cs£$wu x-^^^s/ httfflgp3 2nr-r v9v 

■r^try hfcttW-ta. ttttiSftfciM^A^- b 
hCSttlK*/l'*^3 3l;:ttl&SJx, IM* 



^-fv3 3 (*•£©-?- -f 9AsX9— b^9~y h C S 

4. 5 7 6MHz©^n y &tH8cLT, •£©!+££ 

ft£lM^A^.A (SHH^M) T c t LT-S*fflEI 
S§3 4(iffi7ji-5o 

[0 0 3 7 ] -7?, 7 ! —9'<>ry bWtHSP 3 2-ettffl$ 
ftfer-f y^Ptx/^y hfiSfS^y^r 3 SKSfSf 

^Wffix. bftfc S Y T a* S Y TttffilS 3 6 9 ffl £ft 
T-SHftW@B3 4fc#LTi!Hmfc£ftS. -SMttH 
0K3 4l4f-^^/W-^^^3 3/J^ffl7J$nfcf--r^^ 
?-fATc t S Y TttWcfP 3 6 frbffijj cStltz S Y T i 
SrJttfcU *©NrM«*s-SUfc«rJ!:ff4«lp^ny^ 
{f^-C^p SrttlTjL, PLL0S&3 7 n y 

*«#-c RBP cfiti^fflLrs^f-y^y v99uy9 
fs-tf s££$i-5 0 fffef-y^y ^P-^fltf 

s liSft^y7 7 3 5£.tfD/A^&«3 8 !Ci£{f £ft 
-60 *fl'<?7r 3 5liS^^ixf'7 ; -^^7-S' b©# 

■^y^T-'-^^s^-y-y^y y^if^-f sicwit 
S3 8l43H|y<y7r 3 5A»e>w*$ixfcf-y7'/vf f - 

^Srff^-y-yT'y yoo^itf BKimMurr-f 

[0 0 3 8] ?-9**-9 ho*5a***rHKRWi-* 
iS«S§i iftiJt?(i^^A^^y^^^$y;/ffi-tfs 

/SYT INTERVAL 1 2 ( a ) lC^1-ft^K^©$P < 38 

^-fS, r ©^ -fi^^^y 7"^^ 5 y^ff^fs/SYT int 

ERVAL OSCt>±*9l*/ROI*ll]«lTl, T2, T3, - 
■■■«OW©DBC=i, i+8, i+16©t^ 

Asf—9\z.ntefb. tt£t>h, *yv7>v-f-9j\\xm 

12 (b) iZ^-tX 5 1 2 5 Msec g(C5XI4 6-y- 
y^w^ttT/^^y h-fbSiX, ^<D J fV-f)^f-9¥\(r) 
jhn? ^ J±*9 >-794 %^ s/SYT INTERVAL 

©4^>±^ 19 u$,^i^gl-5-y-y7 c ^T ? -^©B#K«T 

1, T2, T3, K2BMS£B*MT D ZMittcm 

T 1 ' , T 2 ' , T 3 ' ) flS_hfE©C I 
5/ ^ t SYTi LTflTlP^tlSo *©^M«^ftJH Six 
5 f" y7"/wf- ^ ©raBSiif- y PSSYT INTERVAL 
(HI 2©0i)-Cii8) t/i5„ B#Ffl<iTl ', T2 ', 

T3', lWJSLf;:^y7VWx-*©g<BfflJ"t*©ff 

^W77B#-SSr*1-7 ? -^T*fc'3, ±EL,fci5KaSfll* 
«8©f--< ^^^^^©^^©Bfffflfiti'^tb-CteSiiM 

{basttfcixfc 1 2 5 m sec -y--r ^/W©i^©f--f ^A'-C^ 
^±{CEI 12 (c) l:*tJ:vl;, U-'T^yi'^^— 
7" y YCS\ZWi^XT4 y^Pt^77 HSOtL 
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[0039] sftjgi 2*-cr±3aHt»i i*»e>a6w*n 

S«'< 77735 5 r i tffrfctaHS. mx. 
(2, 012 (e) lc^-tJ;5lcSf§*l 2©iM?A^ 

^oy^f stcpj^ur, hi 2 (d) K^i-i 

5tDBC= i CDlJ-y7 P ^r-^^ft/'? 3/7T 3 5d> 

y^ny^ff iKH«LtIl:«I^J'7r 3 5 
*><bffi7j£ft5o gftS&l 2Wt-f^;Wv3 

^ns/^ff-^f s (' IrISI LD B C = i + 8©-y-y://l-7 ? 

-^^Sff^s/7r 3 5^PjW^j*ix5. r©±5ftf) 
[0 0 4 0] L^U^b, T-Y y^n^e^SrtTo 

if ft k&br s nfc'<* ±©«m^-!M 9^*9 k 4 5 

SflffliJ-Ctt/^ P-fey Mrt©T-;?©S YT 
WW?*'-*) tS«woHJ--C^^^^AtW*«ffl|- 

^©«Bl!9»-C**'<45Hrtttt**>S. JU^i-fl, H 
1 Z\z.7FtS.5\c-<M9fl'9<<i* ■■ CT = X\cX'£%m 

(a) t, IM^I^A : CT = Yfc-ra»fll* 

* (b) t*EV^K«KSJi, SSMSftfc/** (c) _h 
©lM?/i^^AascT = Y<tft5*a--CfcS. r© 
df, t'f^/^'fA; CT = XTKlf£LT^fcS:faffi'J<7} 

y'-KrosYT}tffiai3 6rt©^5'7rlili, f--f?/L- 
94 A : CT = X«S YT (x20, x21) tlM* 
A : CT = Y£0S YT (yO, yl, yZ) tri* 

Sfci/r^5*fc*3. 0iJx.fi, syt (x2 

0, x 2 1) /^y-fes/ ^©iM^v^-^wg 
WW|-<?*>5ct = y J: 9 tas^-^-cfcofcii^ 
led, r-^©SYT W^ffiSWrMf*-^) fcS«« 

<4otU 5©-Cfc£«, 

[0 0 4 1] -?:©|&H, gflMHtefc^T, ft© 15 ft 5 
o©|@m#g:£&.5 r i tf5#x. &tt5 0 

(l) ^yiryh&tc, §ffffl!l©^y 7rK*K.^h 
fc/^y-fcy bffJ©£{BT-?£U ;; t©SYT££Tffl 



(2) /^yty^l:, S«*«v<3':77K:*;l&*i 
-©^-^©i^f grWU /^y-fey MW©?"-*;^ 

!i<*ofc«^e>^y-fes' hfosYTffs^or 

(3) /^y-feyhaic, sfflWJ©^y7r(-#x.bH 
fcsYTro^^itiffiu, ^^y-fei/ ncfifi©^-^ 

9 ML, /<^y-ty ^©x-^Slii^ffi^S-f 
5 D 

(4) /<*y-fcy M*tt, /^'J-fey hflfF©T-^lC» 
LTil^$-©S YT*fci4^$-©S^S2p^n j, ? 

s^tvfc&ti, /^y-fey y&<DSYT*tcim%.mm 

(5) /<z5tyHli, /^Ptyhiof-i'tW 
LTfi/<* y -fe y Mffl©lM ^A-*^ A&ffllvr&S 

*y*y )-&<dvj ? ^zm'xmigtD&mzft 

[0 0 4 2] £*T£±SE ( 1 ) Tim ( 5 ) © JM^WftTj 
»l©3llfe©^ffi75S^5©»fe©^l!ltU-rEI 

zm^xt&wtZo 

[0043] mi ommorm) bmb, ±b 

(1) ©*jfe*fBl»W^bfcBlTf**. *Bllc*3V> 
T. B14 (a) lW^;WA:CT = XTil^L 
■CV^fcSMIIIO/^y-fcs' HK^©SYTffitil$|5 3 6ft 
©^j/^r©^^^**!), HI 14 (b) I17j?£ 

(1) *&tzvimzmLx\^ 0 /<^y*y 

hWttf-'f ^>^^-f A : CT = X-eSgfB*SfT*>HTV , > 
fc©T?, S YTttffigB3 6ft©/-<i/7riCI4x 2 0, x 
2 1 ©SYT*WI*ilT^5 (114 (a) ) . r© 
/^Utyh^tt, ^^©iM^A-*^ ^.d s C 
T = YlC^f ofcl^tC, SYT»Wgi53 6rt«^y7rK 
*i»$*x-CV^5SYTSr^TS'JI»i-*. SYTi 

T = YWSYTf>yO, yl, y 2 • • ■ t SYTftffl 

«83 6rt©/<s'7TJi:*ai$^rv^< (Hi 4 
(b) ) . r©<t5(c, miw^^^i^^v^Ttt, 

y-tr-y hff!©SftT f -^S.U ?; e©SYT&ffl^-r2.J;7 

[0 0 4 4] 1115(1, ±seLfcg{f^©^ffi^7n- 
^■r- hfbbfc>b©-C'fe5. 01611, 011© 

®KBia»6>® 1 ©jUfe©^(-«5^Sr^#Lfct>© 
Ell 1 i|Hl-cD«lteSr^--t-5[H]8&(-i4lKl-©« : 



l 6 &ffl^T» l <0»S©#«©:IMW&fc#8s 

i 5 ±.^~? <Dm%mmfrtix^zftni~i$i<"x, 

±mLfci. 5 (d/**;$>6cD7 ? --*A<<ry hi^4 9/i-y 
iM^A^-h^ry hCSfi^-Y^y^^vS 3lc 

^yhcstfj titcmrm&m^fo 9 tc-tr 

cor^y^P^/^y hfcftjffiU SR'^s' hrtro 
T f -^«rSft^2'7r 3 5(rtt*&i-2,o *fc, r>fy* 

PtX/^y b^CDC I PSCffix^ixfcS YTIJ, SY 
TttWffl5 3 6 r'tta$^L2,„ ±3£LfcEll 1 tdfft 

[0045] ::t?, ?-9<nm$:ittf?tteiitix\,^ 
**KfffcftTOo«RXI±<W>4iffcJ: t>/<* y -fey 

(*T5/ys i 5 n t, aynj-A^a 

4-?3 3\mit.ti^4 9>v7,9-Y^>Tv h££fi1-£ 

Uf77'S15 2) o fffcfclM'^A'^-h'^s, 
hSrSft LfcW?;^^v3 314, Zto-fyJ 9 fr*9 
- h^try hCS l-rr^titcmrm^ y hiix, %<D 
-fey hm$\fefrCb2 4. 5 7 6MHz©^Py^M* 

c t LX-^tHm^3 4lCffl^-f-5, $fc, ayl-o 
-;W^3 9l4gff^y77 3 5£tfS YTf4ffl£S3 6 tC 

AM" 5. a**J«lfll*Sr««Ufc*flr/<y7T 3 5»tf 
SYT»)tbSl3 3 6(4, #*©^s'7Tfc*a$n-CV^ 
X-^^T^ y T~f 3 Uty/S 153) 0 ^7? 
:/S15 3^P$(4, §l#*t/^y*S' 
a#ro»f^«ri»»)jg't. -&^WIh!SS3 4(c 

*5^T, W -fv 3 3 *>bM^n5ir-r ^ W 
4 AT c t S YT«Jtt)gB3 6^t)#*&$ix5fffc^SY 

y9i$^C REF Zmtl-f 3„ ^(D^(DfT^!4±^L.fcii 
<9 WTtoftS, ^ry^S 1 5 1I£*5I^-C, 

V±y hiS4t4v^t, Sl^f^yty h/JS* 
£5S^ffltt<0»fP*l*!>jg't-. rw45i-, fR 1 <o% 

it©»»Ki8v^rtt, /^y-fey has^cfciBc. a« 

/<77t 3 5X(;SYTitDS|i3 6©^y7 7^f 

*>\ W. 1 ©3Ufe©^©#B-(^i4, HI 4 (a) -CjfL 
fcSYT (x2 0, x2 1) (CffiS-t-^^-^tt^^L 

[0 0 4 61 (H 2 ro^ffiro^io H 1 7 14, ±B 



(2) ro^ffi&ffilfclfclc^Lfclll-CfcS., *EIHl*5tt5 

I»tl3|--e*)«3, Ell 7 (a) ttl^-f 9 JV94 A. : CT 

ttW&3 6rtro^s/yr©ttJi£*L'r*5!>, Eli 7 
(b) (47J& (2) LT^5„ "fftfr 

/^y-fey YM\t^4 9^94 A : CT = XT*iS 
M^^r^fcco-e, S YTrttbSB 3 Q<ft<D;<yyr 
(ri4x2 0, x 2 lCDSYT^S^tlTV^ (12117 

(a) ) . ccom, ^UtyhiSiC ^*±oim 

^/^^AASCT = Yl:4ofcg(; i SYT»Ba!3 6 
rt»4Hffc*SYTK>Sl'3ii^.%-tfBf-r5„ ^LT, SY 
Tttfcbgfl3 6fa(D;<7> y-fey fflCDy^-^^^-c^a^ 
S YTttffilH5 3 6ft(43Bf;fc&SYTW&"5j£^ 
^Bflfe-fSo >ffc4S YT©I£(i9&^IW*M£i-!4, 1M 
9)V94 A : CT = YCDS YTiiy 2, y3, y4, y 
5- • ■ fcSYTttm«3ert©/<y77fc#R3iVC 

^< (Si 7 (b) ) . ^©±5K» ^2©HJfcro^fi 
^y7r^f-?»WWU y -fe y Mftro 

J f-9tft£< teotzm^s<xV "fey Y'&(DS YTtim 

[0 0 4 7] Ell 8 i4, ±S6UfcSffi»WiRlft«r7P- 
f 1 ^- MbLfctco-C&S, Ell 9 14, Ell 1 © 

n?*5, eh i tw\-<Dmmtt-ti>®'&\c\*m-m 

**#SiiS3 9, ^<0lftB^i4*B&-t5o *^itro 
«J*t*3V'TI4f-'f ^^'f-rS 3[4-^f6<3^7 ? -^«: 
»»-r*fc*«)W^#«r2ofl|*.rv>S 0 KT. Ell 
8 ^Si^Ei i 9 ^fflv>r^ 2 ro^lfeo^ffiw^w**- 

y. l 5±-C7 f -^w^ffi^fT^T^5^ffi(riav> 
X, ±i£Ljt4 oiz^xfrtbiD?— 9s<9-y ht'^4 9 
)\>*9-Y^>rv h»fflai3 liCTftW^ix5„ tttti^ 
9 /vy,?— bCSBt'f^;^'fv3 
3(C#t*&^^, f--Y^/^^-v3 3l4^c0f--Yi7^^^ 

|:tyhf5„ ; r—9>* J Ty bJfidlgB 3 2(4, 

rt»7-?*f«/^77 3 5lctt*&-T5„ 4fc, T-f 

y^nt^y h>fcoc i ptc<(ix.ibftfcSYT(4, 

SYTttffigl5 3 6 -e»iffi$^5 0 ±*Lfc^-^ 

[0 0 4 8] 7*~9<Dm%mtfnt>t%x^zm 

hi^DS Ufy7'S18 1) i, =»^hn-yufl5 3 
/W§B3 9(4, -f 4 9^94-? 3 3{C%\tc?£-y-4 9)^94 
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3o 1M?A^^3 3I4, ^SftitJWf -tSrgfl U ffl 
2 co k-^^ 2 KjSffcfclM 9fr94 A£#££ 
t?„ (Xr-7^S18 2) „ IM^A^Y^ 

3 3lt 1 (£#8f£*VCV^1M^l^ Afc 
X^TS$cof-^;w^^£±/&L-i^ti}[H]&3 
4fc0W&URtt.&. ayho-A^a 9(4, Srffl- 
/<y7r 3 YT«)ffig|53 6 U^^y 7 r f*9~-CO 

(^T^S 183). 3KMW9#«:g«LfcStt^ 
77r 3 5,&t>'S YT«ffig|53 614, ^*ffl^y7rrt 

[0 0 4 9] ^co$, $f|^y7r 3 5"Ci4, gffi^y 
7r3 5F*9COF I FO<D7 s -$frmzt£^tz.1)^frfr1$£. 

7"S184 :N) (4, ^ y 7 y ft~.(Dy ! -i> CD*#&^ 
«PW Ury7S 1 8 3) tffflRSJl, F I FOrt©^ 
~-*;&S£lC&o;fc»g- Uf^ys 1 8 4 : Y) fctt, 
g{S •7773 5li3yfn -/HBS 3 9 |t*f LTEmptyF 
lag £j£ffi1-5o 3>hn-/ug|53 9(4, EmptyFlag * 

TV^1M^*^A^^** l Kfcf**. (^fy 
7S18 5) , *5RlH':5';u*>CM;:«fc?> &m.<n*r<<t 

> hn-,Wg|$3 9 14, Sfl^5'7r3 5WSYTiit| 
»3 6 t^s/^rrt^Wf-^ro^tii^SrSllli-S 

4 5 \mm?rzmm-fz>, mvma^^a uts 

«/<y7r3 5fttJ«SYTttffl«3 8tt, «-/*s/:7rrt 
~<D J r~-fi<DW%&Zj.ZWm-tZ> Ur-y/S 1 8 
6) „ ^ry7S 1 8 6fc*S^T, Sf|/^y7r3 5& 
tfSYTftfctt£|S3 6 C0=g-'-?y7rF > il^ro'7 f — ^CO##ji 

iimcO»ffH^^ "Jig-To Sfc, 1 8 ltC*5^ 

[0 0 5 0] #*5, 1 8 3K*5^T, A** ]) 

±y YmcT-f"*>ry httUAS 2KT:r f -*fcttiffi 

hS)ffl^3 2^p 3 f ? -^^^^t$^^ftv^ c t5(c^lJ 

^77r3 5fttfSYTttffl»3 BfcTWMWSft 
&v^4 5t-$iJ«-r*UiJ;v\ *fc, %2<n%M<DBmc 

*5^T(4, §lf/<y7r 3 5^©f-?MKt5i 
-g-^ift93Lfc^ N S YTJ4WIFP3 6 rtWF I FOCOx- 
*£il$U 3a£F I FOCOx— ^fl^t-ftofclb, Era 
ptyFlag Sr^f"t-51#figi--t-5ri'b"5Ite-t , fcS <J * 

fc, 1*1-5 (JB4©*lt©»»!:-C»ifi+6) «t5 



YTftiittinB 3 6 F*JC0F I F OCOx—^ikSriH'S'J L, 

f i Fo^few^SiHs^-^i^ottaiifcaufc 
e>, 0fjeoiw«iflr**ffl*i-5iiij*Ki-sr4:t>^r«'c 

3 6 l*3CDF I FOCOx — y-tr s/ Ffrroy^— 

4 5I-, sS2co^JSco^j®(c*3^ri4, ^!)tyl-# 
££fc*fc, S«/<?77 3 5&U!SYTrtttlgP3 6 CO 
^^i/^r^cox-^coStji^^^WL, /^y-fey 

co^a&wfe-tsco-e, ^^y-fey Mumwwit^ 

t, f5 2 colUfeco^licoii-g-icli, 017 (a) -c^L 

fcSYT (yO, yl) CUS-fS^-* ii^^ LT L* 

5*5, y-fey hficoy'-^iiiE^ic^a^^. /<* 

y^y h«fca»ro«i3a*sffH$iiiri:i:«5. 
[0 0 5 1 ] (* 3 coHJgco^tO 0 2 0 [4, ±|H 
(3) o*«cfr«»«il!:*UfcBB , r*S. *Hte*tt6 
s Y TttffiSlJ 3 6 rtev* „ 7 7 <n®M t,fSS l roHJfico^ 
j»tlRl--C*9, 02 0 (a) htiM^/W-TA : CT 

ttffllfB3 6P fe 3C0^^7rco^?r^LT*3'P, 1212 0 
(b) i47?)£ (3) fcftfcttjitr*L"rv>6. -Tftfc 
t,, /^y-fey hflfTfJ, V4f/l'9<<J» ■ CT = Xt?Kl 

SfS* s fr*3*vc^fccot?, SYTttfflgB3 ertco/^-^y 
ri:itx2 0, x 2 l cos y t *s #81 S turves (02 

0 (a) ) „ rcD&, /^Dt-yH^C, /<^±C0f- 
^^^-fA^CT = YI:4ofcBl;, SYTfttti§l53 
Brt©/<y7rK«l**l"CV^5SYT*r^riiiJIW- 
^>„ -t It, SYTttttl»3 6l4»ffc*SYT©S5a. 

ACT = YCOSYT^ s y 0, yl, y2, y3- 
• ■ i:SYTl4ffllfP3 6I^C0/<y7r(C#8(^il-CV^< 

(0 2 0 (b) ) 0 fc*3, ^jt?mi:i!^T, S 
(1/^77 3 5?%<D*f— ?<D5h'** y-ty bflficox — 
^(4, y-fey F-#IC0i^'f 9 )Vd>4 -l* : CT = X(OB# 

nfcfiity/yy^^n-^ f s (ci^sijip^n, * 

tzmt, f-^^/V^^A : CT = YlCggi-5f ? -^^il 

ioV^-CI4, /^ytyhtlC, S YTttW3 6 rtco^ 
777tiibhfcSYT^Ti»t5«fiSttTV^ 

[0 0 5 2] 02 1 (4, ±3*Lfcttl6*7n-^- h 
ItLtiiitDTh&v «T, 02 1 &Si'0 1 6 ^ffl^T 
IB3ro^*ro}g1IBw^fl«J*^ffi«:RWi-S. ffl 
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3 yhn^ffl3 9 (4^* y -fey 

t/< y 7 r ft© S Y T Sr^T^ !) rt 5 J; 5 
£i£ffi-t2>o a»E««i*t3MtUfcSYT«lUJ»3 6 
f4, ^5'7rrt©SYTlr^y7t5 (^fj/ys 

212) . sfs^y7r3 5rtK*atsn'rv^ 

3) „ ft*S, rcOtflicOBfKfct, -S^ffl[HlS&3 4('S 
YTttttiSl5 3 6^ibL(f 5><COPflS Y T tfS&ff £ ft&l^ 
fcft, -S*WlHlK3 4tty7rUV^^Os;^C REP 
•Srffi7jLftV\, L^L&tfSe,, P L L @S§ 3 7 14, 

y-ty hfltr^^stLfcy ^^py^c^ k 

S<3V^T^Silfcff^V7'!J v?9v V 9 f s £L 
tfe><*#uatta<0-<\ /^y-fey MrtofWii, 
sttw^ij-v^y v^*ny* f s^^a^sr 

tfc*5. ■J'-l'^^^-h^y httfflSB3 1 

(4, tffcfc^^A^-h^y hCStttttiU 
-O/u^-7 3 3(i^)Kf--f 9*7.9- Y^>Tv hCS 
Srftje-tS. S Y TttffigB 3 6 (4, *fftntes YTSrttffi 
U S^SYT^-a^ffl[HlS&3 4!dttjj&-f5„ 
[0 0 5 3] -y-^vl^v3 3(4, ^Jt?f*l: 

2 4. 5 7 6MHz<0*ny*«*MHfc 
LX+4 9*94 AT c £-§fcl$tiJ0Sg 3 4 (r«*&-r 
So -StdWEK 3 4 tt, V4 9*94^3 3i>*bW6 
Stlfc^^^WAT c £ S YTttttiSB3 6^6^*S 
SftfcSYTiitHRU *<o^M**s-»Lfc«?telf 
^S»^tiy^fll*C IIBF UT77SZ 1 

4) . 7.7-yfS 2 1 4!C*5<,vt, 1M AT c 
£ S YT^-ifcLft^B#lC(4, Sfi^?77 3 5^(r^ 
^^^xr^57 ? -^i4, ^fy7S 2 1 3 -efTbft-tv^ 
fc/^y-fey HH^Lft^r^^py^C 

kef idftffiiwwufcw^^vy ^^^o^fs^-f s 

KI^$LT*!L3£;h,iKt?5. -75, WW-fiTc 
tSYTas-SkLfcWKtt, Si^y7r3 5rtl:f« 

*ny*fgf-f slC^fflL-C^a^tv?. Ury7S2 

1 5) . 2 1 bicb^t, auroBSttatf 

§i*«*^y*s' h^a-csa^a* 

^i£ffi£ft5o ^fy7S2 1 llC&^T, 

[0 0 5 4] r»4 5(C N $ 3 W^fceDJ&lillfc^T 
(4, S YTfttbg|53 6ft(0Ay7r»f-^^t^ y 
7U y -try hiMfr©^-*^* y-fey MWC:£ 



/^y-fej/ h^©^'-^i4fflsa | 9(-«iai-s«^i:u 

fcco-C, /^y-fey hB^roBJKHfflWSafco-Cfc, IE 
#*fea^fTfc>*x5rilc*5 0 ftfc, fS3cojll£cojg 

Ma^^s. 

[0 0 5 5] m 4 coHftco^SI) ffi 4 C0g|JS©^fli 
(4, ±3*ro (4) /<*3*s» Mfctt, /< 

*y-fey hlffl<0^-*K»LTtt^-<0SYT£fcW: 

^j-roy 7? uy^^P -^^v^taau ^*y 
■try hfifrw^-^a^-cfeasttfc&tt, ^^y-fey h 

«©SYTtt« l J7rl^^^P y^(c4 Oii^OMi 
a?rtT5 t»7?fc5„ ft*5, *HlSco^ffiC(4 2iii9CD 

mammon 2 ozmtLx* ur^wm^mm^rr 

5, 

[0 0 5 6] (84©&Kroj8*<0»l©:frifc) 14© 

mmcDMmv® 1 co^sm, ^?-©sYTft4j*ra 

7ife7?fc5o 0 2 2(4, »4©Hffi©^fl|C0»l©77& 
£S5IJ&itt(r^L/c0-e,fc5o -fftfc>*>, ^5t>m 
(4, +4 9*94*.-. CT = XX-m&mtftt>tlX^1t 
<DX\ SYTffith£|$3 6(*]c0^y:7T(-i4X 2 0, X2 
10>SYT;4**Sf$*lTV>.5. r<0$, 

s<7._k<D-+4 9*94J»&CT = Y\£t£v1t& 
Kl, SYTttffl^3 6tt*ffc/iS YT©?tt)ii^S:tT 
5, ^fc&SYT<D&t>&3^l4, iM^A^-TA : C 
T = Y©SYT45yO > yl, y2, y3« • • tSY 

t»w«3 6^<D^ S '7r(^a$ttTv>< 0 -75, y 
5-s YT3y£iagg4 1 14, y-fey htf£.cit'&. 

x20, x2 1©SYTi:fflSt5yi-SYT-ffc5 
x 2 0 ' , x 2 1 ' Sr±j*U mWs\%A 2(C«*&i" 
S„ ilWI@]8§4 2(4, /^ytyHl^Ct. SY 
Tiffl»3 6©SYT*>5>^5-SYTt)SBIS4 1 CO 
^5~SYT~CO|5Ui9&;L£ ; fTV\ -i5c^ffilH]SS3 4i^ 
^»SYTSrW*S-t§» W» SflWS-S YTWffiTja* 

r©4 5(-, HS4©Sdl[fl3»«Oj|SlO*»K 

*3v>ri4, /^^y-feyh^i4, z^y-fey hSfr©^-^ 

!C*tLTi4y5-cOS YTSrfflV^r*!! ! aL, -K^y-fey 

hfjco7 ? -^/4^-r*aa$^-mi4, /<*<j*yh*© 

S Y T K 4 19 »# fl5«ai^tTt>*l5 4 5 fci" 5 t cO-Cfc 

So 

[0 0 5 7] 02 314, ±3fiUfcgffi«©«*«r7o- 
^Y- hfbtfctcOT'fcSo 4fc» 02 4(4, 01 ICO 
@lSHA»6f{4 03afc©»»c«5»»«raff'Lfcfcro 
Xh'O. 01 1 il5l-cO«tgSr*-r5[H]8§l-i4^-co^ 
**WS*iTi8!J, ^cofft0^(4€IH&-rs„ ft*J, 
ro»«K*JV^-CH*0Ha»4 0» y?-SYT^lHlg§ 
41, «RI§IK4 2SrSrfcK«;i-CV^ 0 rrt?«JHi 
B4 0H, SYT«Iffl«3 6«»e>SYTSrSflrU 3^ 
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SYTWSfimwSYT (DmZ'&mi- 5 «*5£fc 4 

L-, ^ro^^B^Pfl^ (D) i LT^-S YT^figlHlK 

4 1|ctt#&1-5o ^5-SYT±M4 1(i 1 

(D) SrSffL, £fcS YTf4fcbgB3 6;4>bS YT 
SrSff-fSo ^LT, 3Rl«mS (D) irSYTttfflgR 
3 6*»&©SYTfr^T*a^SiWraiCJ:0y$- 
SYT?:«U ^©^?:-s YTSrS^[HlSS4 2(ctt 
^•t5o ilJRHISS 4 2 (4, SYTflaS3 6H»SY 
Tty?-SYT^HIK4 l*»6©SYT*3«RttK 
-&$ffl@Sg(C«i&-f2, 0 £^T, 0 2 3 ££t-[2|2 4 4- 
fflv^Tj|S4«>StaSo»««)||Sl©*«fEKBBL,T*frtt4 

ess i comm<DBmKr%iw£tix\<^) i^&^-t, tf 

•5 Urs^S 2 3 1) t, =y hn-/HS3 914-^* 
y-fery hfll-g-SrSfti-*. ^©m. 3>-hn-/Ugi5 3 9 
11, S YTtttbg|5 3 6ii^ S '7rl^cOBuffer Size £fit 

LfeS YT$ffig|$3 6(4, /<y7r F*3G0Buffer Size £ 
»»U a > r n -/US 3 9 (-Buffer Size ^SHSi" 5 
(^T^S 2 3 2) 0 r ©Buffer Size (4, V ± 

v h*4Cfc«*KSYTttW<B3 6rt©/^7rliia 
^IxTl^S YTcD«£#?>' h LfcjiTefc 9 , #lx. 
(4, El 2 2(i^$tiT^5 4 5K^!)ts' MfflWSY 
T^2<@ (X2 0, X2 1) *H$n-CV^»^t=HBu 
ffer Size = 2 ir-fS. 
[0 0 5 8] ay hn-/HS3 9(4, 3ttlBlJft4 

0S§4 2i4, ^S-SYTfert@»4 1*>6flbie*il'r 
< 5 S Y T £-&&frj0l& 3 4 fcflW&i- 5 4 5 fc« 9 * 
x.5rfi : 5o (^T';/S 2 3 3), Sfc, 3^^-/1/ 
215 3 9(4, ^JtyhBUfc, -fSt&ffiEISS 3 4 i;t 
S^[HlK4 2HOSYTiW^/U?'f-73 3;$>b© 

7*S 2 3 4, S235) , >7 V Mfi^Buffer Siz 

e Sl±\Zf£^rtb (*T-y7S 2 3 6), iHREIS 4 2 

(r*tLTffs«)*ft^-^iiff-rs 0 r^(4, «itf, m 

iR08g4 2(4, Wt«i#©SYT*-S5lfcail*3 4K 
aHti-*J:5fc«I!J**.ttf5 Ufy/S 2 3 7) 0 

^r->^S 2 3 6 M^r, ^5-SYT^tt-S; 
LfcfciJS, BufferSize J: •} < ftttfitf, 
YT©fr*fc*HJM-.& UT77S 2 3 4, S23 
5) „ ^ry7 , S 2 3 7l;*iv^ attoBSMiatfff 
mZtiTzmt, h»±Zit>^^» 
&U£tiz><, ^f-7/s2 3nitiwt 1 /<^y 

5 * -Ciiilf Oftff fell 9 Lfr 5 . 

[0 0 5 9] Cro45(C ^4CD^JECD^H0^1W^ 



[0 0 6 0] *5c*3, ^5-SYTroA#»fc£j*;fr8s 

(4, ft©4 ^i-m^s, B2 4m^, M»ias§4 

A:CT=X©SYT) t^ytyMgfflSYT 

vmpmjj* . ct=yosyt) komrmz. 

[0 0 6 1 ] 

[ftllttlMt (D) = (/<*!>*y hm»©SYT) 
- (Axy-iry Mff&cos YT) 

£LTSi*U ^©i^FeflM (D) IrDumy SYTl 
fi£[5]B&4 lKttfttS. Dumy SYTfe*|SIK4 1 
14, /<X])-ty MtfjWtM^/l'^'f'.A : CT-XCOSY 

[0 0 6 2] 

[ft 2] ^$-SYT= (^JtyFiOSYT) + 

em& (d) 

i LT^Px., il^@SS4 2(rtt*&-t-5. J|.#ft(C(4, #J 
*.tf, 02 2(C^$^rV^45lC, SYT«3fflSK36 
\H<D/<.yyr\^. *y4t)V?yU* : CT = X©SYT 

(x 2 o, x 2 1) frwrnztix^zytnicjo^x, y< 

^Utyh^4C5i, S YTftttjgE3 6 (4&C01M ? 
;^^Affc5CT = Y(0SYT (yO) SrttWfSo 

ttHlBlK4 0(4y 0-x 2 1 = B*HIU6 (D) fr 
KWU ZCOmrm (D) SrDumy SYT£j*0K 
4 1lrtt*&"t5o Dumy S Y T±fc®% 4 1 (4, S 
YTttffl»3 6*»6aHt4«l6*'f ^A'^'f A : CT = 
XCOSYT (x2 0, x2 1) |i±|H^ffi^ (D) 
X., ^5-SYT (x2 0 ', x21 ') fc£j*U a 
«^5-SYT*3Mfciai54 2 rw4 5i- 

LT, y?-SYT«SM$tl5, 

[0063] ft*, %4<omm<DMm<Dmi<Djjm\z& 

^TI4, 31WIHISS4 2»f]i9*X.&S YT«JffiSP3 6rt 

7rf^lWBuffer Size lc£-3V>-C?T oTV^i) 5 , 
§ff 5/7735 ©Buffer Size (Cg-^V ^Tfi 1 5 - k 
"5Jffi-Cfo5 0 r ©BufferSize »*fe75-(Cil LXltmZ 
*««KIR**ftfiri:*<, ^y77^of-^tii 

M<DWi1&xmW-tt>) 4 5!C, SYT«U»3eK*iV^ 

r, /^y-fey nwrt/^y-ty hm»s yt^tojs: 
frv\ a»wgij»s*ics<Jv^aKiiiK4 2*ej?)»i 

(d) zd-j ?s\st>s( &3 3\cmmu 

4 J>.%3Ll$,-f2>'kh°jmxhZ> a -^©^(4, 

\-&<D-V-4 tfrfJ JxfrtbBSfflM. (D) SrM 
*-rtvi44v\ 
[0 0 6 4] &(;:, »4COHlfe<D^ji©»2cD^j£(4, 
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4>nv#4J* : CT = XT?^S:W* 5 fTfc'tlTV>fcwe, 
SYTillia3 6F*)©^y7 7l£(lx 2 0, x21»S 

^*±©1M ^l^-f A^CT = Y(i7'£ofc^ti, S Y 
T»W^3 6(lfrfc4SYT©I&9i^£fi : 9o Sffcft 
SYT©Sl»>fc*«tt, 0 fls9 4 J» : CT=Y©S 
YT#yO, y 1, y 2, y 3 • • • tSYTttfflgC3 

T^Cfc^, x2 0, x 2 1 ©S YTClft^-f 3^$ — 
fc^ffl-f-5 0 31^088 4 4 [2, 'J -fey hffi-tCiJcEX 

-c, -s»tn@i8 3 4A»fe©ff*siii^ciy^fir-g-c 

rbp ^^-fffeg^n^fi^C^p 
43*»b«y5-H4»J1ii'ny^«*C IIB p^09J9 

LL0I6 3 7 /<^y*y MW©?*- 

?©*a3/$^7L.fc$tl, SV-&«ltt}ia»3 4*»C>ro 
S£S*P?Py^f^C REF 4rPLLlfl]?g3 7l^tti^$ 
ft51 *fc, *5zl«-rs^, ^Jtyhtfl 

syki, Homsiiaiticfta. roist, au© 
«toiiot2©m ^Dt? m», 
■fey hfrwx-^irssj-L-rnys-roy 7r 
y^&fflv^T&SU ^*y-fey hijro7 f -^* s ^r*D ! 

s^ftfc&d, y-fey h»©y 7rv^^ y^ 7 

[0 0 6 5] 0 2 6(1, ±a£Lfc£{B*©#1»£7n- 
^■Y- MfcLfcfc©T?*>S. Sfc, IH 2 7(1, 11 1© 

121 1 tfSl-©«j|B«r#-r5lHllS^«PI-«)«F 

o^ic*5v>r(i^5-S±£i , P^ ny?{f^c REF ' 

£A@K4 3. 3Mya*4 4ft«ffcfcll*.rv^5. 

T\ y^ft^-c REF '^@g§4 3 

(i, -s*wiaiS3 4j:0Tfa«*^P!/^fli*c M( p 

@f§4 4lCtt^-f5„ 31REIS4 4I4, -i&«til@S§3 
^C REF ' £»R«J|::PLLI§1I&3 7fctt«-r$. fit 

t, 0 2 6£gtcii2 7zm^xm4<nmm<DMn<nwi 

2 ©TfSfeScM A*W**«6SrRWi-5. 
[0 0 6 6] ii«<0»^Sfi : *3tLT^*«« m 

i<Dmm<nj&mz.xMW£tix^z) k^-c, $?fc4 

(*^y?S2 6 1) t, ayhn-/HJ3 9li/^!J 



(1, SYTttfflS53 6iC/^y7rrtOBuffer Size 
B1" 5 1 5 kzmWS ^«r£fltt-5. SttWWfil ^-SrSfS 
LfcS YTttffia!3 6 II, /-<y 7 7 ft ©Buffer Size £ 
PliSU 3Vhc-/^3 9(CBuffer Size Sr^-fS 
(Xr-^S 2 6 2) „ r©^, /^7 7rt»4t»S 
YTZftm-fZ, 4*3, ^©Buffer Size II, I? 1 ©77 
SxKTlftlJI LfcBuffer Size t IS]-© trot?**. * 
fc, ay|>B-^3 911, 31IR[Hl&§4 4 
SUf-TSo «J^fB^S:S:«Lfcil^lH]Sg4 4 11, 
Sii^ny^flfCgH, '£|SIh1I»4 3 
nr<-5^5-H^SSp^ny^ff^-C REF SPLL 
0IS3 7(£#&-f5£5l^9&*.£fr5o (^t^ 
S 2 6 3) „ r©l§, -&^ffl[H]8§3 4ICI1, /^y-fe 
y h&©S YTaS«*&£ ft £>©-?, S^-&^ffilHlSS3 
4*»b©(±i*ll^<©ra : ff^ft4V^tlc45o ±o 
"C, *©fflMtt. ^?-MI?^^f|fC REF ' 

' £S^@8§li«&1-5©-?;fc5o 

[0067] sfc, 3vhp-/n»39tt, mn®®4 

4Ctt*&*ftSy5-S***|i^ny^fi#C BEF '© 
ft*,±*S»)^tff[t (*Ty7S 2 6 4) , ^©fH^ft 
^Buffer Size t§L<45^XliW^ilfiofcb 
(Xry7'S 2 6 5) , aREJ&4 4fcStf LTSHMT* 

*sft-ra. «*flr**sflTLfc»RiiiS4 4Ht, 

iIft©ff£g^ny^{f-^C REF £PLL[H]gg3 7C: 
tt^-fSlSK^m*^ (^T^S 2 6 6) o - 

Xfy7S 2 6 5l:«V^ ^?-fftI?^ny 
?ffi^C REF '©itt>±tf 9*W*Lfc*#, Buffers 
ize J:0*#<464v>»#-fcH:. * 5 n 

y^tn§-c REF 'mmzmm-rz (^^S2 6 

4) . ^xyT'S 2 6 6lC*5V>-C, aHfOff^fta^ft 
frftfc&H, 3l#*t/^y*s' 5 

m^ft^o 7f^s2 6 nr*5v>r, ^*y-fe 
■*-cjfi*©»f^srtT5. - ^4<Dmm<DMm 

©m2©7?iS('*3V^T!l, ^DtyHi:, ^5-© 
Ittfil^iiy^ifCa, '«rfe*U /^y-feyb 
Sfj©x-^ li*)- 11^5 -©S^SJP^ 'n y ^"lf ^-C 

REF '£fflv^*a3u /^y-fey hWro^-^is^-c 

»a$ftfc^ll, /^!)^-7hi<DS4S¥^^i 

^•c^piii^^a^'frpfli^tbfcw-e, /^y-fey 
hfim©B#^itffi^M4or^, jEft/iSaa^fi'bfta 

^i(C4?>o 

[0 0 6 8] 4*3, y^-WiSJP^ny^ft-^CREp 

' oAfrttftferittrffitt, ft© J; 5 cm>ft5 0 0 2 7 
C*SV^r, ^5-SfeS^^ny^ff^-C REF 'fe*E 
K4 3I1, -@:^ttltH]SS3 4(cxfej^;$ftSW^JP^ 
Py^fffCaa, (0 2 8) ©SC*>±*S 
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<„ 0 2 8^LfcW^i3VTB:, (T) 
^y7ric|H1t$ti5„ fc*s, r.©#!?v*l4y 7r 
i/yx * n y 9 <D±h±& <o t?* p y 9<omc^ v?7 
WE«U ^©mft©J3»J (T) 
fc, tttyv hi$.$:9 U7L, Stf**!' UMPfcMW 

'^fig[ElgS4 3(4, ^y7rKE«SHrv^*JSJB, M 
JSffl (T) KiD^S-fftW^Bj-^C 

[0 0 6 9] £48, S4CO^JE<D^C0^2©*ffi|r4o 
Vvttt, afllHlI64 4©«I0*it.«rSYTttm3 6l*J 
<D^y7rF*3roBuffer Size IcS-^TfTo-C^S^, 
gff ^ ? 7 r 3 5 ©Buffer Size lrS-3V 5 ^ 1 1 
nlti-CfcSo r. ©Buffers ize ©*»^iCg8 LTI4 

©Jgli-efftiK-fa) 4 5(C, S YTttffi3$3 6 t&V^ 

-c, ^^y-fey hirt^^y-fes' h$©s yt©wj& 
f?v\ 30pni»i«iJKicx<)v^-rmiiBiK4 4fr«]QA^ 

14, -try hfj&ir^Tx-*©^^!:^ 
fcft<s bfJ^r-^IEftlc&S^ft 

[0070] (sb 5 vnmmm) m 2 9 t4, ±e 

(5) ©^ffi4rfB5B&Wt^Lfc0-Cfc5. #Blfc*m5 
SYTttttig|i3 6 f*|©/^-.y:7T©#fitfn ©^06©fl2 
«il§J-T?*>!3, 02 9 (a) \t^49*94 ACT = 
X TiW LT ^ 8 DtyHlCSYTjt 
MSB 3 6rtro^?7r«)WiSr*Lt*i9, 0 2 9 

(b) (JTjS: (5) SrigfctK^SeLTV^,, f**? 

/^y-fes* hfr(4iM ^/^'fA : cT = xri§ 

{ftfSfffrft-t^fc©-?, SYT$trjgf5 3 6 ^777 
(£(4x2 0, x 2 1, X 2 2©S YT*SJfai$n-CV^5 

(02 0 (a) ) „ r©a, ^utyh^ti:, 

±©1M 9 /U* -T A /S s C T = Y t ft o fc ^(C*3 t , 
«#iil3 SYTttW»3 6tttffcfcSYT©lM&*& 
»5o ZLX, fffc4SYT»oa*«KH:. ^M^a- 
?-fA:CT = X»SYTOx20, x21, x22 
t> -^W 9*94 J\ : CT = Y©SYTi ! y 0, y 1, 
y 2, y 3 ■ • • i 05 S YTttfflglS 3 6rt0^y7r(: 

tfMSft-cv^a (02 9 (b) ) .-::t?, /<?7rrt 
Ti4«-SYT©tfm©M7«3?$ft, *©»:J:«J'<* 

y-fey Mttf©S YTivU y-fery ha©SYT*»*WJ 
£ft, ^WJ^i-g-^T, /^y-feyhW©^- 



9\zni,xti-*4 9*94 j* ■■ cT=xm&mtm&ft 

foft5 4 5te*J#PU /^ytyM»f-?C»Lt 
9*94 -A : CT = Y7?«iMS^ff;frft5 4 5 

[0071] r ©4:51c, HS5fl5|HS©»jifc»v^-c 
(4, /<*yiry rfj©^-^(c#L-C(41M:7A^ 

hftWfWfcttLTttlM'^/l'*-'!' A : CT = 

Y-e^a^fta4 5i-«^$ft5o 

[0 0 7 2] 0 3 0(4, ±SfiLfcSm«W«*Sr7n- 

f-t-ntifctw-efes. Sfc, 03ii4, 011© 

T~fo ") , 01 1 fc|s]-©«iie£^-5®&S-t4|B]-©f? 

f-*s«-*ftr*3 0, ^©ti(4fit5. **s, 

flf^-O^o f>f^^A3 3tt-i*ttfc? f - 

*£«#1-3fc*©^**£2oflt;t-cv^ 0 

-C, «»HIK4 5H:SYTttW»3 6d»6SYT«rS« 

SSU aflEl^WSil^MSI (D) i L-CftJ£EI^4 6 
irtt&rfSo ¥iJ^@S§4 6!4, »»@K4 5*>bi$M^ 
(D) *S«U ^HffKIt (D) CS-3V^T*ai-6 
77fe(c4"9, /<*y-fcy mroSYT«v^!)ty h« 
©SYT^ofUSSrfi 1 ^, S*)B*«r3Vho-/u|B5 3 

[0 0 7 3] ^T, 03 O^£tC0 3 1 fcffiV^Tf|S5© 

—*/^v hfr-f4 Y*>ry YW&UZ 1 1- 

-t»tH$ft5„ ttffiSiiW^^^-t-^yl-C 
Sftf->f 9fr94"rl 3K3SflrSft, -iM^/i^^S 
3(4^©f--f^/i-^^- hCSI^$ftfcf--T 
^/v^-f A^J^i/v^* 1 (--try h t, ^Wi-4 9 
>V94 MZ-m^XSmn^J 9*94 A«:ifiKL, - 

ik«wiHiiS3 4icw*&-rs,> -7j, f-9'*9-7hmm 

SC3 2(4, 1 5±ror-f y ^ Pt^^y h^ttffl 
U hrtrof-^?r§f|/^7 7 3 5tctt*& 

tftfcSYT(4, SYT«jfflg(!3 6"?«itti£ftS„ SY 
TfttHSR3 6l4. 

lixL^ftfcS YT 3 4S0*«»[Hl^4 5 

irtt^1-8o IS»[eI8g4 5-CI4, SSSYT©#*^ 

(d) *«3*i-5i»J(s:t::±9*ifu *<o#wsm 

(D) ^)S@S§4 6(rtt^-f?>„ ^JSlHe§4 6T'(4, 
jS3S[iIte4 5*>&i$N2 (D) SrS«L-, Stt^rMH 

(D) fc«<5^-C*S4"f53MfeteJ:D, ^DtyHl 
WSYTiv^Pty h^©S YT^W^JSSrtTVV 3 



-17- 



[0 0 7 4] f^roiUgff&fToT^Sft + fcfffcfc 

Uf^S30 1) t, ayt-D-/va!3 9ii/^!) 
■try hfll-f-SrSflli-S. ^co^, =1 >- h p -/vg|S 3 9 

,v*^3 3|4, SKWWft^-SrSffiU, 0**.tf»2<© 

§, 1M ^/^-fv3 3(4, i tafSfSixr^ 

S^^/w^-f AlciU SttlcoiM^/i^-r A%£fi£ 
U *rottSr-»tftli}ISI&3 4fc0W&L«tta. 
trj[5]Sg3 4(4, SKiM*/l^AiSYTtttiiS&3 6 
±9{JW&3*i«SYTfcJ:9ff£»P*ny*flHJ-c 

5. «H0&4 5(4, SYTjillttiffi 

3 6i9SYT*iftie4n, 3ttSYTffl**OS*« 
fflU *©3g&*Jj£ll»4 6Kj£«-i-S (*xy7"S3 
0 2) . fl£|§llft4 6(4, *JFHIft4 5 £<0&1&£tlX 
<4SYT©^«r*A.r*S#, M^tlt<5SYTt 

/HB5 3 9fcW«lflr**jlSflrr5. = Vhn-,HR5 3 9 

(4, a»*j»flr-»*s«-*-afc, w?/wv3 3i: 

5 0 3*1WfMt**r*fllUfc1>->r^A'*-f A3 3(4, f 

(>:##&* (*TS/yS 3 0 4) , S&IM^^A 

#3 4izVifrrZ. ^77^3 3 041:^^, 
/u^-f A©#***.*tfi»h.*:«H:, §l*fct'<*!>* 

ryT'S 3 0 lK&^T, /<*yi?y h^D^v^-g- 

[0 0 7 6] rcoj;5(-, f5 5 wHJEro^ffiicjs^T 
(4, Sflr«K*v^r, ^DtyHlilOf^W 

s» h&(4, ^*yiry hBflc0x-^(c*tUT(4 

y-fey hitfjcD^-^;6S£T&S£ftfcm(4, /<*yiry 

now ^^-r Afrfflv^anrottatrff 5 

[0 0 7 7] #*5, 4 5IC*51t5SYTO^fRg 

g (D) ro£#Wfc*J!WffiXtF*J£ISJM6©»£;fr 
ffi(4, JSfeco.t^i-fffcttSo 0 2 9(^*3V>-r, (b) 
*$^TV^5=g-S YT(4, SYT^ttig|53 6 J;U«JHhI 
»4 5K:ttl&3ft.5. »3liaiS4 a^SYTSr 

[0 0 7 8] 



[ft 3] PtWM (D) S YT- loiCS YT 

iLTBtfflU (D) S»«FIWI6 (D) SrspJS 

MR4BK.9&irS. ¥U£I1IM 6T?(4, Sitffil 

(D) (ctO^y-fey hfifJCOS YTi^* y-fey h& 
cos YTtcoit#^fflL, att*Wi|$*«r="Vhn- 
/l^BS3 9KS6flli-a 0 -r**3*>, i«#Sfim©S YTCDB$ 
TflS (D ' ) (4, *ft«0.<BSYT<BI$IWg (D) fc 14 
*ii»*45fcft, ^roflfUBM (D') jJJ#*bftfcSY 
TP^Dty hfifrcoSYTt^^y iry h&<DSYT 
fcfcS. i9JWW«Jfctt, 029 (b) (C*3V>T, 
BBS 4 5-C(4, ^fHH (D) £ 

[0 0 7 9] 

[ft 4] 

mM£ (D) =x2 l-x20 

t U fcK, =a 
[0 0 8 0] 
[ft 5] 

l$M£ (D) =x22-x2 1 

[0 0 8 1 ] 
[ft6] 

(D) =y0-x22 

i: LTjWi-S. CCOBf, •r^^^l'A: CT = XCD 

*fc(tJip*nfcsYTii-c«jisti/fc (ft 4) nm (ft 

5) (4, Bl£<DB#fWg (a) -CfcS, ^^5, /^y-fe 
y hS^l^^Tte, t^f^^/A : CT = XcD^f(c: 
fWlPSilfcSYTfc^-f^A'^'f A : C T = YCDB^Ctt 

a * hfe s y t kt awii- « fc » , ^ y * y b iwi© 

iSflii^M*sH'5:oTV^5»^-lctt, j^w^l^ (b) 
iftft. 4oT, r©«PHB!l«)**Jtlffi-8itfciO 

CO^J"Ci4"f"^T 9 iV&'i A : CT = X<DB#l~ttflP£;h,fcS 
YTiCT|HSt$nfc«ff^roB#rfl^«: (a) t UfczJS, ^ 

ft, »oi*iii36tJt<rt-a»#fci*, a±otJt«i-5 

16co^lc*3V>-C(4, W 9 frfi 4 3 3<DUi?X#<D 

UK «J£UfcJ:5^SYTttffl«f|53 6&U«/X»iaflr^ 
y7r[*3tOBuffer Size (cS^^^-Cfi 1 5 " t \> *SffiX-h 

[0 0 8 2] Ufc4 5 SSflTWasiS 

w l fcT* 'j 9 >vf- 9 z , %mmx-\±ig.h \mw ^ ^ 

4 5 ^^-CH^W^J-C#S^li(cS5^i:*st?#5cot? 

#3§^!4A&;M Protocol (rrft ft etbTV^ 
ei§*S©lo-efe5Non-Blocking|s2l^ (1 I s o 
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Ltzi\ Blocking^*-^; (W&WiW^-f^tiLX-^ 
i^JSiftlfct>3 2 [KHz] ^©•^fcfc^Tfc* 
SWUB^^fk-rSBt&^^yiry h^tSRfc Lit 

Jfe©^1§t;:*5^Ttt, *38W^i5Sfll^>'^-7a:'- 

^IiIKi2, l 3tciorf3TSroT-^roSi^m£1- 

jS^ttt, Wg^^-7x-^|El8l2, 13 
£ I EEE 1 394-199 5 Z. A 

ei^fAiLttt, IEEE 1 3 9 4-1 9 9 5I 

[0 0 8 3] **3fc, ^ff-9Rxm»f-i'<Oia 

[0 0 8 4] 

[*H©»*1 £H±RfJLfcJ:5fc, **Wfc.fc:fttf, 

-et 5©-?fcSo 
ai] i^iiv!; r^-^e^'i' >^-7i-7i;± 

32] /-KA~Fa*«8R£ftfc h^ni^^TA- 
- by - K©&^l«£lM3r3fcft©0-?<fcSo 

33] /-hMD©#/-K~©»fc^ll*:R9H-S 
fc»©0-C#>5„ 

34] IM^/H*!©^;/ h«jt£r^-rn-?&5„ 

35] V)V7,9- h/^y hCS©(EM^tI 

36] T'fy^Bt^y h©«jf£^-t-0-c?fc 
37] c i P'vyyonBSfcasi-H-efcs. 

38] 7i/y?ot^^y h©«5t£^-f0-Cfc 

39] asflr»*^tf«fit»«wwssi«tt«*^-fia 

310] SHtSwW^Sr^-f-^ny^BI-CibS. 
311] ${t«©1ftS«:jj*1-7 , P5'*H-Cfc3 <l 

312] \>mm%mw-t?>iz)£><Dm-ch 

So 



[HI 3] #^©Fm&£R^-rSfcft©0-C$>So 
[O 14] *55WwfBl<o*ltwjgj»ro1Bfl»E-C*5„ 
101 5] #»H©8l©**©Jg«©7n-^-*-h 

[El 1 6 ] #3S^©fg 1 ©5?S©B^©^n ^ ^ If* 

So 

[HI 7] **M©»2©^*©JK*Sr^-r«i»Ht?& 
So 

[118) *«WOj|l2©s«tO»»©7n-^-h 
[gl 9] ^BJ©|g2©^Jfe©^©7'n i/^HT'fo 

So 

[B20] **W©* 3 ©HJS©^^-TffiB§HT-& 

So 

[@2 1] 3 0»tOigt07 D-f f !> 

[022] 3W8HOJB4 0WI©»«OJBlO**fet* 

[0 2 3] *»H©*4©3Slfc©JB*©*l©#8!©7 
n-^-f- h£^-r0T'fcSo 
[024] **W©« 4 toiZM<r>Tm<0% 1 

[0 2 5] #*W©fU ©**©»*©* 2 ©#Ss&3* 

[02 6] *3S^©^4©*lfe©^l!l©^2©*}£©7 
n-f-^-- h§r^-f0-efc2> o 
[02 7] *38M©» 4 2 

[028] *»W©» 4 ©^JS©^ifi©B 2 ©7j?£©ff 
[0 2 9] *»W©*5©Hlt©«»Sr^-rffil»B|-C& 

So 

[03 0] *5SW©*5©**©»*©7B-f-ir-h 
$-^1-0T-fc5o 

[031] #$g^©f& 5 w^Jgro^fficoyn y ^ gl-cfc 

So 

[£E«#©«F^©KBIU 

9, i o • • -usuns 

11, 1 4 • • • jJSffi 3§ 

12, 1 3 • • -gffiS 

• IEEE1394-199 5/^* 

• mt*y7T 

• MUX 

3 • • • 1M 9 A> 
3 5 • • 7 
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[06] 



[08] 




[HI 0] 
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[SI 3] 



mi 5] 




[HI 7] 



[018] 



( START ) 





[H2 0] 



[02 1] 
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[H2 3] 



[02 5] 
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[02 9] 




[03 1] 




#£K«*ArfT*±J!.6TB «r3£mH* A7fj*±Ji 6 T 1 1 # 1 ^ 

<72>»9!# H^Sfl «- 

#£*3Wm?B|ll4TS2610#tt 



